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FOREWORD

Tetra Tech EM Inc. has prepared draft site-specific plans for the Blackwell Forest Preserve Landfill site in
Warrenville, DuPage County, Illinois, in fulfillment of the U.S. Environmental Protection Agency (EPA)
statement of work (SOW) for work plan Amendment No. 2 under Alternative Remedial Contracting
Strategy Contract No. 68-W8-0084, Work Assignment No. 84-5P6Y, for EPA Region 5. The site-specific

plans were prepared in accordance with Section 1.2 of the EPA SOW for performing an evaluation of (1)

natural attenuation at the Blackwell Forest Preserve Landfill site and (2) the accuracy of analytical data

obtained by the laboratory that the DuPage County Forest Preserve District will use. As specified in the

EPA SOW, these plans consist of a (1) draft sampling and analysis plan (SAP) and (2) draft health and
safety plan. These plans follow this foreword.
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FOREWORD

Tetra Tech EM Inc. has prepared this draft sampling and analysis plan (SAP) for the Blaclcwell Forest
Preserve Landfill site in Warrenville, DuPage County, Illinois, in fulfillment of the U.S. Environmental
Protection Agency (EPA) statement of work (SOW) for work plan Amendment No. 2 under Alternative
Remedial Contracting Strategy Contract No. 68-W8-0084, Work Assignment No. 84-5P6Y, for EPA
Region 5. The SAP is part of the site-specific plans specified in Section 1.2 of the EPA SOW and was
prepared for performing an evaluation of (1) natural attenuation at the Blackwell Forest Preserve Landfill

site and (2) the accuracy of analytical data obtained by the laboratory that the DuPage County Forest

Preserve District will use. As specified in the EPA SOW, these plans consist of the (1) quality assurance

project plan (QAPP) in Appendix A, and (2) field sampling plan (FSP) in Appendix B. The QAPP and

FSP follow this foreword.
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Blackwell QAPP
Revision: 0
Date: January 19, 1998
Section: 1
Page 1 of 15

SECTION 1
PROJECT DESCRIPTION

1.1 INTRODUCTION

This quality assurance project plan (QAPP) has been prepared in fulfillment of the requirements of the

U.S. Environmental Protection Agency (EPA) statement of work (SOW) for Work Assignment (WA)

No. 84-5P6Y under the Alternative Remedial Contracting Strategy (ARCS) Contract No. 68-W8-0084

for Region 5. As required by Section 1.2.3 of the EPA SOW for work plan Amendment No. 2, Tetra

Tech EM Inc. (Tetra Tech) has prepared this QAPP to describe sample collection and analysis activities

necessary to assist EPA in conducting an independent evaluation of natural attenuation at the Blackwell

Forest Preserve Landfill (Blackwell) in Warrenville, DuPage County, Illinois. Removal action
construction, operation, maintenance, and performance monitoring at the site are performed by the

responsible party for the site, DuPage County Forest Preserve District (FPD). Removal action at the site

consists of landfill cap repairs, a leachate collection system (LCS), and landfill gas venting system, and

will be completed in the spring of 1998. In addition, the QAPP describes split sampling and analysis of

surface water, soil, and sediment to assess the analytical accuracy of the laboratory used by FPD. The

QAPP is prepared in accordance wuh EPA requirements outlined in (1) "EPA Requirements for Quality

Assurance Project Plans for Environmental Data Operations" (QA/R-5; EPA 1994c), (2) "Region 5

Superfund Model Quality Assurance Project Plan" (P.PA 1996a), and (3) the 1997 EPA Directive

9200.4-17 entitled "Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and

Underground Storage Tank Sites."

This QAPP consists of the following 14 sections (1) Section 1, Project Description; (2) Section 2,

Project Organization and Responsibilities: (3) Section 3. Quality Assurance (QA) Objectives for

Measurement Data; (4) Section 4. Sampling Procedures. (5) Section 5, Custody Procedures; (6) Section

6, Calibration Procedures and Frequencies; (7) Section 7, Analytical Procedures; (8) Section 8, Internal

Quality Control (QC) Checks; (9) Section 9. Data Reduction, Validation, and Reporting; (10) Section 10,

Performance and System Audits; ( 1 1 ) Section 11, Preventive Maintenance Procedures; (12) Section 12,

Assessment ot Data Precision, Accuracy, and Completeness; (13) Section 13, Corrective Actions; and

(14) Section 14, QA Reports to Management. References used to prepare the QAPP are provided at the
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end of the QAPP. The QAPP is Appendix A of the sampling and analysis plan (SAP) for this WA.

Appendix B provides the field sampling plan (FSP), which discusses sampling procedures. Page

numbering in the QAPP is consistent with the Region 5 Superfund model QAPP. Page numbering of the
FSP is preceded by "B" to indicate that the FSP is Appendix B to the SAP.

Besides this introduction, Section 1 discusses the site description and history, past data collection

activities, current site status, project objectives, sample network design and rationale, and proposed

project schedule.

1.2 SITE DESCRIPTION AND HISTORY

The site description and history, including site topography and local geology and hydrology, is presented

in Section 2.0 of the FSP. Figure B-l presents a sije location map. Figure B-2 presents the site layout
and proposed groundwater and leachate sampling locations. Figure B-3 presents soil sampling locations
at the north stormwater collection pipe area.

1.3 PAST DATA COLLECTION ACTIVITIES

.--s Past data collection activities at the Blackweli site were conducted primarily during the remedial

~~* investigation (RI). These activities are discussed in Section 2.0 of the FSP.

1.4 CURRENT SITE STATI'S

The current Blackwell site status is discussed in Section 2.0 of the FSP.

1.5 PROJECT OBJECTIVES

The objectives of this investigation are to (1) gather necessary data to assist EPA in conducting an

independent evaluation of natural attenuation at the Blackwell site and (2) conduct split sampling and

analysis of surface water, soil, and sediment to assess the analytical accuracy of the laboratory used by

FPD. If FPD performs leachate and groundwater sampling for evaluating natural attenuation, up to four
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split samples of groundwater will also be collected and analyzed to assess the FPD laboratory's

analytical accuracy. Tetra Tech will also independently evaluate the occurrence of natural attenuation

based on FPD's analytical results.

Table B-l of the FSP summanzes compounds detected in groundwater, leachate, and soil gas during the

RI conducted at the site. As Table B-l indicates, leachate and groundwater at the site contain a variety of

aromatic, chlorinated-aromatic, and chlorinated-solvent compounds and their degradation products,

which are the target organic parameters for evaluating natural attenuation. To assess natural attenuation,

Tetra Tech will collect and analyze groundwater and leachate samples for the target parameters and
geochemical indicator parameters indicated in Table 1-1. In addition, soil gas will be measured in the

field for methane (CH4), carbon dioxide (CO:), and oxygen (O2). Analysis of target parameters will be

used to assess whether there is a decreasing trend in target parameter concentrations. Analysis of

geochemical indicator parameters will help assess whether in situ biodegradation (natural attenuation) of

the target organic parameters is occurring. Natural attenuation will be assessed in accordance with

"Proceedings of the Symposium of Natural Attenuation of Chlorinated Organics in Ground Water" (EPA

1997) and "Technical Protocol for Implementing Intrinsic Remediation with Long-Term Monitoring for

Natural Attenuation of Fuel Contamination Dissolved in Groundwater" (AFCEE 1995). The following is

a brief discussion of the information presented in these references.

Dissolved oxygen concentrations in leachate and groundwater will be compared to background

conditions to help evaluate whether aerobic or anaerobic degradation is occurring. Also, if reduced

nitrate and sulfate concentrations and elevated ferrous iron concentrations compared to background

concentrations are observed, this trend wi l l ident i ty areas in leachate or groundwater where anaerobic

degradation is occurring. This data may also imply that the analytes are being used as electron acceptors

by naturally occurring bacteria to help mediate biological reactions of the target organic compounds,

which act as electron donors and as a carbon source for the bacteria. Depressed pH in leachate and

groundwater may be the result of organic acids generated as intermediate products of the oxidation of

target organic parameters. Depressed oxidation reduction potential (ORP) would indicate areas where

leachate and groundwater degradation is occurring under reduced cond : ':ois. Elevated a l k a l i n i t y
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TABLE 1-1

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 1 of 2

Parameter Analyte Laboratory Intended Data Use
Groundwater
Target*

Geochemical
Indicator

Metals"
VOCs and SVOCse

Conductivity
Dissolved oxygen
Temperature

pH
ORP
Ferrous iron
Alkalinity

Nitrate
Sulfate
Chloride
CH4, ethane, and ethene

CLP
CLP
Field
Field
Field
Field

Field
Field
CRL
CRL
CRL

CRL

CRL

Groundwater samples will be analyzed to ( 1 )
assess whether natural attenuation of
contaminants is occurring at the site,
(2) associate contaminants detected in the
landfill to contaminants detected in
downgradient monitoring wells, and
(3) estimate the rate of contaminant in situ
biodegradation.

Analytical data from four groundwater samples
will also be used to perform a QC check of the
analytical accuracy of the FPD laboratory.

Leachate
Target

Geochemical
Indicator

VOCs and SVOCs"

Conductivity

Dissolved oxygen

Temperature
pH

ORP

Ferrous iron

Alkalinity

Nitrate

Sulfate

Chloride

CH4, ethane, and ethene

CLP

Field
Field

Field

Field

Field

Field

CRL

CRL

CRL

CRL

CRL

Leachate samples will be analyzed to ( 1 ) assess
whether natural attenuation of contaminants is
occurring at the site, (2) associate
contaminants detected in the landfill to
contaminants detected in downgradient
monitoring wells, and (3) estimate the rate of
contaminant in situ biodegradation
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TABLE 1-1

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 2 of2

Parameter Analyte Laboratory Intended Data Use

Soil Gas
Geochemical
Indicator

CH4

CO2

02

Field

Field
Field

Soil gas samples will be analyzed to assess
whether in situ degradation of contaminants is
occurring at the site.

Soil, Sediment, and Surface Water
Target Metals*

VOCs and SVOCs"

CLP

CLP

Analytical data from these samples will be
used to perform a QC check of the analytical
accuracy of the FPD laboratory.

Notes:

CH4
CLP
CO2

Methane
Contract Laboratory Program
Carbon dioxide

CRL Central Regional Laboratory
FPD Forest Preserve District

O2 Oxygen
ORP Oxidation-reduction potential
QC Quality control
SVOC Semivolatile organic compound
VOC Volatile organic compound

All groundwater samples collected by Tetra Tech will be analyzed for VOCs and SVOCs. Four
of these samples will be analyzed for metals. If FPD collects groundwater and leachate samples
for evaluating natural attenuation, Tetra Tech will obtain four groundwater split samples and
analyze them for VOCs, SVOCs, and metals.

Target analytes are listed in the CLP SOW ILM04.0 (or its most current version) for metals.

Target analytes are listed in the CLP SOW OLC02.1 (or its most current version) for VOCs and
SVOCs.

Target analytes are listed in the CLP SOW OLM03.2 (or its most current version) for VOCs and
SVOCs.
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concentrations would indicate areas of increased biodegradation as a result of the generation of CO2

when target organic contaminants are degraded. The generation of ethene, ethane, and CH4 in leachate or

groundwater may indicate the breakdown of chlorinated organic compounds such as tetrachloroethene
(PCE) and trichloroethene (TCE) to vinyl chloride, which then break down to ethene, ethane, and CH4.

Elevated chloride concentrations may indicate the dechlonnation of chlorinated organic compounds.

Also, measuring CH4, CO2, and O2 in soil gas at shallow monitoring wells, and shallow and deep leachate
vents will provide further information about whether in situ biodegradation of target parameters is

occurring. The presence of decreased oxygen concentrations and elevated CH4 and CO2 concentrations
would indicate anaerobic degradation, which has been shown in RI data.

Tetra Tech will also collect split samples of surface water, sediment, and soil. If FPD collects the

leachate and groundwater samples for evaluating natural attenuation, Tetra Tech will collect four split
groundwater samples. Tetra Tech will analyze the split samples for the target parameters in Table 1-1 to
assess the FPD's laboratory's analytical accuracy. Tetra Tech will assess the FPD's laboratory's
analytical accuracy by comparing its split sample results to the FPD's laboratory's sample results. Tetra

Tech will also perform an independent evaluation of natural attenuation based on analytical results

obtained by FPD. If Tetra Tech collects leachate and groundwater samples, Tetra Tech will coordinate

its sampling program for assessing natural attenuation with the FPD.

The following sections describe (1) specific objectives and associated tasks, (2) project target parameters

and intended data usages, and (3) quality objectives and criteria for measurement data.

1.5.1 Specific Objectives and Associated Tasks

To meet the project objectives of this site investigation, Tetra Tech will (1) collect samples of leachate

and groundwater for analysis of target and geochemical indicator analytes; (2) measure on-site CH4, CO2,

and O, concentrations in soil gas at existing shallow monitoring well locations, and shallow and deep

leachate vent locations; and (3) use the analytical data from steps (1) ard (2) to independently evaluate

natural attenuation. In addition, if FPD collects groundwater and leachate samples and conducts its own
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evaluation of natural attenuation, Tetra Tech will use FPD's analytical data to evaluate whether the data

supports the occurrence of natural attenuation.

Tetra Tech will also obtain split samples of surface water, sediment, and soil from FPD and analyze

these samples at an off-site laboratory to evaluate FPD's analytical laboratory's accuracy. The tasks
described below assume that Tetra Tech will conduct the leachate and groundwater sampling to evaluate

natural attenuation. Tasks associated with each of these activities are discussed below.

1.5.1.1 Natural Attenuation Sampling and Analysis

Sampling and analysis for evaluation of natural attenuation at the Blackwell site will consist of sampling
and analyzing groundwater and leachate. Sampling locations for these matrices are presented in Figure

B-2 of the FSP. Soil gas will be screened in the field for CH«, CO2, and O2 at the shallow groundwater
monitoring well locations, and shallow and deep leachate vent locations presented in Figure B-2.

Groundwater

Groundwater samples will be collected from shallow and deep monitoring wells, for the target and

geochemical indicator analytes listed in Table 1-1 of the QAPP, and analyzed either on site, at an off-site

Contract Laboratory Program (CLP) laboratory, or at the Region 5 Central Regional Laboratory (CRL).

Target and geochemical indicator analytes that wil l be evaluated are discussed in Section 1.5.2 and

presented in Table 1-1 of the QAPP. Sampling rationale, procedures, and locations and the number of

samples to be collected are described in detail in the companion FSP, which is Appendix B of the SAP.

Leachate

Leachate samples will be collected from existing shallow vents and deep vents, for the target and

geochemical analytes listed in Table 1-1 of the QAPP, and analyzed either on site, at an off-site CLP

laboratory or at the Region 5 CRL. Target and geochemical indicator analytes that will be evaluated are

discussed in Section 1.5.2 and presented in Table 1-1 of the QAPP. Sampling rationale, procedures, and
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locations and the number of samples to be collected are described in detail in the companion FSP, which

is Appendix B of the SAP.

Soil Gas

Geochemical indicator analytes in soil gas will be measured on site at shallow and deep leachate vents

and shallow groundwater monitoring wells. Geochemical indicator analytes that will be evaluated are

discussed in Section 1.5.2 and presented in Table 1-1 of the QAPP. No soil gas samples will be collected

for off-site analysis of target analytes. The sampling rationale and number of field measurements to be

made for the geochemical indicator analytes are described in detail in the companion FSP, which is
Appendix B of the SAP.

1.5.1.2 Split Sampling and Analysis

Tetra Tech will obtain split samples of surface water, sediment, and soil samples from the samples to be

collected by FPD as discussed below. Tetra Tech will also obtain four split groundwater samples from

FPD, if FPD performs the leachate and groundwater sampling for evaluating natural attenuation. Soil

split sampling locations are shown in Figure B-3 of the FSP.

Groundwater

If FPD assumes primary responsibility for natural attenuation sampling, Tetra Tech will obtain four

groundwater split samples from the samples to be collected by the FPD. Target analytes are discussed in

Section 1.5.2. Sampling rationale, procedures, and locations and the number of samples to be collected

are described in detail in the companion FSP, which is Appendix B of the SAP.

Surface Water and Sediment

One surface water split sampie and one sediment split sample will be obtained from FPD and analyzed

by an off-site CLP laboratory or the Region 5 CRL. Target analytes that will be evaluated are discussed
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in Section 1.5.2. No geochemical indicator analytes will be evaluated. Sampling rationale, procedures,

and locations and the number of samples to be collected are described in detail in the companion FSP,

which is Appendix B of the SAP.

SoU

Four soil split samples will be obtained from FPD. These samples will be obtained from the six soil

sampling locations proposed by FPD. Soil split samples will be analyzed by an off-site CLP laboratory.

Target analytes that will be evaluated are discussed in Section 1.5.2. No geochemical indicator analytes

will be evaluated. Sampling rationale, procedures, and locations and the number of samples to be

collected are described in detail in the companion FSP, which is Appendix B of the SAP.

1.5.2 Project Parameters and Intended Data Usages

Tetra Tech intends to use target and geochemical indicator analytical data to (1) assist EPA in conducting

an independent evaluation of natural attenuation at the Blackwell site and (2) assess the analytical

accuracy of the laboratory used by FPD. To comply with the first intended data use, Tetra Tech will

evaluate trends in the analytical data for the target organic parameters described in Section 1.5.1 of this

QAPP. To evaluate trends in target VOC concentrations, Tetra Tech will use analytical data presented in

the RI report (Warzyn 1994) and data obtained by Tetra Tech as part of the evaluation of natural

attenuation. The geochemical indicator analytical data will be used as described in Section 1.5 of the
QAPP to perform a qualitative assessment of natural attenuation. In addition, Tetra Tech will use a

groundwater analytical model such as PLUME to simulate the fate and transport of target chlorinated

volatile organic compounds (VOC) that have been detected at downgradient monitoring wells and at off-

site residential wells during the RI. Results of the modeling effort will be used to supplement the

analytical data collected and assist EPA in making a decision on the adequacy of natural attenuation as a

remedial action for groundwater at the site.

Data needed as input to the model, such as groundwater velocity, retardation coefficients, and

dispersivities will be obtained from the RI report (Warzyn 1994). The first-order degradation rate
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constants (lumped parameters) for the target chlorinated VOCs detected at downgradient monitoring
wells and off-site residential wells will be estimated based on chlorinated VOC data collected during the
RI (Warzyn 1994) and corresponding data collected by Tetra Tech as part of the evaluation of natural
attenuation. These degradation rate constants will be estimated at seven leachate sampling locations to
account for the size of the landfill and the heterogeneous nature of leachate. An average, site-specific,
first-order, degradation rate constant for each chlorinated VOC will be calculated for leachate in the
landfill to estimate the mass of these VOCs leaking from the landfill to groundwater as a function of
time. To estimate the mass of VOCs, Tetra Tech will also use the leachate generation rate
(approximately 10,000 gallons per day based on the RI report [Warzyn 1994]). The first-order
degradation rate constants for the VOCs in the aquifer downgradient of the landfill will be estimated,
through a quasi-calibration process, by adjusting the degradation rate constants until existing VOC

concentration data match model predictions. Degradation rate constants for the aquifer from the quasi-
calibration will be compared to constants in scientific literature (EPA 1997). The degradation rate
constants obtained as described above will then be used as input to the PLUME model to predict changes
in downgradient chlorinated VOC concentrations with time.

To comply with the second intended data use, Tetra Tech will compare its split sampling analytical data

to the split sampling analytical data of the FPD laboratory. Table 1-1 summarizes the target and

geochemical indicator analytes that will be evaluated for each matrix.

1.5.3 Quality Objectives and Criteria for Measurement Data

Data quality objectives (DQO) are designed to ensure that the type, quality, and quantity of

environmental data used in decision-making are appropriate for their intended application. The

environmental data to be used for decision-making related to field investigation activities at the site are

groundwater, leachate, soil gas, soil, surface water, and sediment sampling results. DQOs are qualitative

and quantitative statements that (1) clarify the study objective, (2) define the most appropriate type of

data to collect, and (3) determine the most appropriate conditions under which to collect the data. The

process of determining DQOs includes the following seven steps:
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• Identify the problem

• Identify the decision

• Identify inputs to the decision

• Define study boundaries
• Develop a decision rule
• Specify limits on decision errors

• Optimize the design for obtaining data

"" Each step of the DQO process is described below.

1.5 J.I Identify the Problem

_ This step of the DQO process involves identifying the purpose of collection activities. Previous RI data

,^_S collected by FPD at the Blackwell site indicate that target VOC concentrations decrease significantly at

downgradient monitoring well locations compared to shallow and deep leachate vent locations (Warzyn
1994). These data suggest that, in addition to dilution, natural attenuation may significantly reduce the

concentrations of target VOCs, such as benzene, toluene, ethylbenzene, xylenes, and chlorinated

solvents, such as PCE and TCE. Natural attenuation mechanisms include dispersion, advection, sorption,

"% volatilization, oxidation, and in situ degradation. As suggested in the scientific literature, the main
^ J

natural attenuation mechanisms for target VOCs in an aquifer are sorption and in situ biodegradation.

Sorption may not alter the chemical structure or toxicity of the VOCs, and may be reversible, causing

contaminant desorption into the groundwater. To support the conclusion that natural attenuation is

occurring, in addition to the target VOC data, it is important to collect data on the geochemical indicator

analytes that indicate in situ degradation. Furthermore, based on the data collected, it is important to

document the rate of in situ degradation of target VOCs in order to predict contaminant concentrations as

a function of time and location from the source (the landfill). The data and approach described in

Section 1.5.2 of the QAPP will be used to (1) estimate the time it will take for groundwater target VOC

concentrations at the downgradient property boundary to decline to below maximum contaminant levels

(MCL) (EPA 1996b) or potable resource groundwater criteria for Class I aquifers specified in Title 35 of
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the Illinois Administrative Code (IAC), Section 620.410, and (2) evaluate future target VOC
concentrations at affected off-site residential wells.

To meet these objectives and to assist EPA in deciding whether natural attenuation is a potentially
effective remedial action for groundwater at the site, EPA has tasked Tetra Tech to perform an
independent evaluation of natural attenuation at the Blackwell site.

1.5.3.2 Identify the Decision

The goal of this DQO determination process step is to combine the principal study questions for field
investigation activities with alternative actions to determine the decision statement. For the Blackwell

site, the principal study question for the field investigation is "What is the time period necessary for
natural attenuation to reduce groundwater contaminant concentrations to below MCLs or groundwater
quality standards specified in IAC for the Class I aquifer at the FPD property boundary?" If it is
determined that natural attenuation cannot reduce target VOC concentrations to below MCLs or IAC

criteria for the Class I aquifer in a time period comparable to that of other remedial alternatives,

alternative remedial actions may need to be implemented. Therefore, the decision statement for the field

investigation is "Determine whether natural attenuation is a potentially effective remedial action for

reducing groundwater target VOC concentrations at the site."

1.5.33 Identify Inputs to the Decision

The inputs required to address the decision statement include validated laboratory data for the project

target and geochemical indicator analytes, field measurement data, and groundwater modeling data

necessary to evaluate natural attenuation. In addition, the data and approach described in Section 1.5.2

of the QAPP will be used for this evaluation.
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1.5.3.4 Define Study Boundaries

The purpose of this step is to define the spatial and temporal boundaries of the study and to identify any
practical constraints that may interfere with groundwater, leachate, soil gas, surface water, soil, and

sediment sampling. Samples of these matrices will be collected from the locations shown in Figures B-2
and B-3 of the FSP within the FPD property boundary. According to EPA, none of the groundwater

wells proposed to be sampled during this investigation have been abandoned. However, the condition of
leachate vents and groundwater monitoring wells from which leachate and groundwater samples will be

collected, and where soil gas measurements will be made, will be evaluated prior to sampling, and

alternative locations will be selected in consultation with EPA if necessary.

Sampling is anticipated to occur over a 10-day period, and no follow-up sampling events are planned as

part of the natural attenuation evaluation. Any follow-up sampling needed to confirm the results of this

evaluation may be conducted by FPD as part of the quarterly groundwater sampling activities and
samples collected will be split with Tetra Tech if requested by EPA.

1.5.3.5 Develop a Decision Rule

The purpose of this step of the DQO determination process is to integrate previous DQO outputs into a

single statement (decision rule) that describes a logical basis for choosing between alternative actions.
EPA's MCLs represent groundwater contaminant concentrations above which risks to human health may

occur. In addition, I AC standards.for Class 1 aquifers propose groundwater contaminant concentrations

above which groundwater contamination may pose a risk to human health. Therefore, the decision rule

for the field investigation is "If the results of this natural attenuation evaluation indicate that target VOC

concentrations may not be reduced by natural attenuation at the FPD property to below MCLs or IAC

Class I aquifer criteria within a time period comparable to that of other remedial alternatives, an

alternative remedial action may be recommended."
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1.5.3.6 Specify Limits on Decision Errors

The sixth step of the DQO process defines tolerable limits on decision errors to establish performance

goals for the data collection design. Potential sources of error are introduced during sample collection

and analysis. Errors introduced during sample collection occur, for example, when the groundwater

concentration of the sample does not represent the actual concentration of the contaminant in the aquifer
at a given monitoring well location. Tetra Tech will attempt to reduce false-negative errors (that is,

determination that contaminant concentrations are less than concentrations corresponding to acceptable

risk levels when actual concentrations exceed these levels) by collecting biased samples near locations

where previous RI sampling results indicate that groundwater contains contaminants at concentrations
exceeding MCLs or IAC Class I groundwater criteria. This conservative approach may increase false-
positive errors (that is, determination that contaminant concentrations are greater than MCLs or IAC

Class I groundwater criteria when they are actually less); however, false-positive errors are acceptable
because they are more protective of human health and the environment than false-negative errors.

Tetra Tech will reduce possible sample analytical error in two ways. First, Tetra Tech will obtain high-

quality data by using a CLP laboratory for analysis of target and geochemical indicator analytes.

Stringent QC requirements will ensure that CLP laboratories produce high-quality data with acceptable

precision and accuracy limits. Second, Tetra Tech will review laboratory accuracy data to determine

whether the reported sample concentrations are within the margin of analytical error. In some instances,

laboratory data may not meet acceptance criteria for accuracy; if these criteria are not met for various

samples, Tetra Tech will contact EPA concerning the need for corrective action. Corrective action may

include resampling and reanalysis of the various matrices whose sampling results failed to meet
acceptable accuracy criteria.

1.5.3.7 Optimize the Design Tor Obtaining Data

Based on the results of the first six steps of the DQO determination process. Tetra Tech has developed a

sampling and analysis program that meets the overall project objectives ;.s stated in Section 1.5 and the
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project DQOs. The sampling approach and procedures are discussed in the FSP, which is Appendix B

of the SAP.

1.6 SAMPLE NETWORK DESIGN AND RATIONALE

The sample network design and rationale are described in detail in the FSP, which is Appendix B of the

SAP. The sample network by task and matrix, site maps of sampling locations, and rationales for

selecting sampling locations are described below.

1.6.1 Sample Network by Task and Matrix

Sample matrices, analytical parameters, and frequencies of sample collection are summarized in Table

B-5oftheFSP.

1.6.2 Site Maps of Sampling Locations

Figure B-2 of the FSP shows intended leachate and groundwater sampling locations. Figure B-3 shows

proposed soil sampling locations. It is possible, however, that depending on the nature of encountered

field conditions, some of these locations will be changed. Surface water and sediment sampling

locations will be determined in the field. The site manager and field sampling leader will be responsible
for determining sampling locations in consultation with EPA.

1.6.3 Rationales for Selecting Sampling Locations

The rationales for selecting sampling locations are summarized in Table B-4 of the FSP.

1.7 PROPOSED PROJECT SCHEDULE

The proposed project schedule is described in detail in Section 7.0 of the FSP.
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SECTION 2
PROJECT ORGANIZATION AND RESPONSIBILITIES

Under the direction of the EPA WA manager (WAM), Tetra Tech has overall responsibility for the sample
collection and analysis, and field measurement activities necessary to assist EPA in conducting an
independent evaluation of natural attenuation at the Blackwell site and in evaluating the accuracy of

analytical results of the laboratory used by FPD. Tetra Tech will also provide all project management.
The project organization and responsibilities of various key management, QA, field, and laboratory
personnel are discussed below. Support personnel roles are not discussed; however, all personnel will be
required to adhere to all provisions of this QAPP.

2.1 PROJECT ORGANIZATION

The project organization is illustrated in Figure 2-1. Personnel responsibilities are discussed below.

2.2 MANAGEMENT RESPONSIBILITIES

The responsibilities of the EPA WAM, contractor (Tetra Tech) program manager, and Tetra Tech site

manager are discussed below.

EPA Work Assignment Manager

The EPA WAM, Michael Bellot, has the overall responsibility for all phases of the field investigation,

evaluation of natural attenuation, and for overseeing Tetra Tech's field activities.

Tetra Tech Program Manager

The Tetra Tech program manager, Majid Chaudhry, has overall responsibility for ensuring that the project

meets EPA objectives and Tetra Tech quality standards. In addition, the program manager is responsible

for tecnmcal quality control (QC) and project oversight and will provide trr Tetra Tech site manager with

access to corporate management.
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FIGURE 2-1
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Tetra Tech Site Manager

The Tetra Tech site manager, Kostas Dovantzis, is responsible for implementing the project and has the
authority to commit the resources necessary to meet project objectives and requirements. The site
manager's primary function is to ensure that technical, financial, and scheduling objectives are achieved
successfully. The site manager will report directly to the EPA WAM and will provide the major point of
contact and control for matters concerning the project. The site manager's duties and responsibilities are
as follows:

• Define project objectives and develop a detailed work plan schedule

• Establish project policies and procedures to address specific needs of the project as a
whole and objectives of each project task

• Acquire and apply technical and corporate resources as needed to ensure that project
performance is within budget and schedule constraints

• Orient field sampling leader and technical staff concerning the project's special
considerations

• Monitor and direct the field sampling leader

• Develop and meet ongoing project and task staffing requirements, including mechanisms
to review and evaluate each task product

• Review the work performed under each task to ensure its quality, responsiveness, and
timeliness

• Review and analyze overall task performance with respect to planned requirements and
authorizations

• Approve all external reports (dehverables) before their submission to EPA Region 5

• Ultimately be responsible for the preparation and quality of interim and final reports

• Represent the project team at meetings and public hearings
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23 QUALITY ASSURANCE RESPONSIBILITIES

The responsibilities of the Tetra Tech QA reviewer and EPA QA reviewer are discussed below.

Tetra Tech Quality Assurance Reviewer

The Tetra Tech QA reviewer, Ron Riesing, will remain independent of direct project involvement and
day-to-day operations and will have direct access to corporate executive personnel as necessary to resolve
any dispute. This individual is responsible for auditing the implementation of the QA program in
conformance with Tetra Tech's Region 5 ARCS requirements, Tetra Tech policies, and EPA requirements.
The Tetra Tech QA reviewer's specific functions and duties are as follows:

• Conduct audits of various phases of field operations

• Review and approve external reports (deliverables), including QAPPs, before their
submission to EPA Region 5

• Provide QA technical assistance to project personnel

• Report on the adequacy, status, and effectiveness of the QA program on a regular basis to
the Tetra Tech program manager and site manager

EPA Quality Assurance Reviewer

The EPA QA reviewer, Luba Finkelberg, will review and approve all QAPPs. Additional responsibilities
include the following:

• Schedule CLP analyses through the EPA Region 5 regional sample control coordinator
(RSCC)

• Validate analytical data, including routine analytical services (RAS) and special analytical
services (SAS) data and tentatively identified compounds data, through the EPA Region 5
Technical Support Section (TSS)

• Review and evaluate analytical field and laboratory procedures

• Conduct external performance and system audits of field activities
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Conduct performance and system audits of the CLP laboratories through EPA
headquarters, EPA Region 5 TSS, the EPA Environmental Monitoring Systems
Laboratory (EMSL) in Las Vegas, and the EPA Contract Laboratory Analytical Support
Services

Review and approve SAS requests and field and laboratory procedures in conjunction with
the following:

EPA Region 5 TSS
EPA WAM
Tetra Tech QA reviewer

2.4 FIELD RESPONSIBILITIES

The responsibilities of the Tetra Tech field sampling leader, health and safety director, site health arid
safety officer, and field technical staff are described below.

Tetra Tech Field Sampling Leader

The Tetra Tech site manager will be supported by the Tetra Tech field sampling leader, Kevin Schnoes.

The field sampling leader is responsible for leading and coordinating day-to-day field activities and

reporting directly to the Tetra Tech site manager. Specific field sampling leader responsibilities are as

follows:

• Provide day-to-day coordination with the site manager on technical issues in specific areas
of expertise

• Develop and implement the FSP and ensure project schedule compliance

Ensure that all Tetra Tech field personnel follow the site health and safety plan

• Coordinate and manage field personnel

• Implement QC procedures for technical data provided by field personnel, including field
measurement data

Identify problems at the field technical staff level and discuss resolutions with the site
manager, implement and document corrective action procedures, and provide
communication between the technical field staff and upper management
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• Serve as liaison with the laboratory for scheduling laboratory space and receiving
preliminary analytical results

• Participate in the preparation of the natural attenuation evaluation report

Tetra Tech Health and Safety Director

The health and safety director, Judy Wagner, will interact directly with the Tetra Tech site manager and

will be responsible for providing technical coordination for the health and safety program. Additional
health and safety director responsibilities are as follows:

• Act in an advisory capacity to the site health and safety officer

• Act as a liaison with officers and representatives of EPA on matters relating to health and
safety

• Maintain up-to-date records of health and safety plan-related documentation and health
and safety program participants

Tetra Tech Site Health and Safety Officer

The site health and safety officer, Kevin Schnoes, will report directly to the Tetra Tech site manager and

will be responsible for the field implementation and enforcement of the health and safety plan. Additional
site health and safety officer responsibilities are as follows:

Ensure that the "Approval and Sign-Off Form" is signed by all personnel who are to
perform field work

Ensure that field personnel complete a "Daily Site Log" before leaving the site

Tetra Tech Field Technical Staff

The Tetra Tech field sampling leader will be supported by the Tetra Tech field technical staff. These field

technical staff will have the following responsibilities:
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• Conduct specific field investigation tasks outlined in the FSP

• Adhere to QAPP requirements

• Analyze data and prepare various task reports and support materials

2.5 LABORATORY RESPONSIBILITIES

Laboratory analytical parameters will be analyzed using CLP and CRL RAS and SAS. Tetra Tech will
schedule CLP and CRL analyses through the EPA RSCC. If scheduling conflicts arise, Tetra Tech will
procure a non-CLP laboratory to conduct the sample analyses. The roles and responsibilities of the Tetra
Tech sample coordinator, EPA RSCC, laboratory project manager, laboratory operations manager,
laboratory QA officer, laboratory sample custodian, and laboratory technical personnel are described
below. A list of matrix-specific parameters to be analyzed for by the CLP and CRL is presented in
Table 1-1 of this QAPP.

Final responsibility for overall project quality rests with Tetra Tech's site manager. Independent QA will

be provided by the laboratory project manager and QA officer prior to the release of all data to the EPA

RSCC and Tetra Tech sample coordinator.

Tetra Tech Sample Coordinator

The Tetra Tech sample coordinator, Enc Monschein, will report directly to the Tetra Tech site manager
and will be responsible for coordinating laboratory analysis of field samples with the RSCC. The sample

coordinator will have the following additional responsibilities:

Ensure that cham-of-custody procedures are appropriately followed

• Coordinate receipt and management of laboratory analytical results
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EPA Regional Sample Control Coordinator

The EPA Region 5 RSCC, Cecilia Moore, will be responsible for scheduling RAS and SAS laboratory

requests submitted by the Tetra Tech sample coordinator.

Laboratory Project Manager

The CLP laboratory and CRL project manager will report directly to the EPA Region 5 RSCC and will
have the following responsibilities:

• Ensure that all laboratory resources are available on an as-required basis

• Review final analytical reports

If the CRL does not have the adequate capacity or space to conduct the SAS analyses, Tetra Tech will
procure another laboratory. The project manager from the procured laboratory will report directly to the
Tetra Tech site manager and will have the same responsibilities as those stated above.

Laboratory Operations Manager

The laboratory operations manager for each laboratory will report to the laboratory project manager and

will have the following responsibilities:

• Coordinate laboratory analyses

• Supervise in-house cham-of-custody

• Schedule sample analyses

Oversee data review

• Oversee preparation of analytical reports

• Approve final analytical reports pnor to submission to RSCC and Tetra Tech
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Laboratory Quality Assurance Officer

The laboratory QA officer for each laboratory has the overall responsibility for data after they leave the
laboratory. The laboratory QA officer will be independent of laboratory technical personnel involved with
sample analysis but will communicate data issues to them through the laboratory project manager. In
addition, the laboratory QA officer will have the following responsibilities:

• Oversee laboratory QA

• Oversee QA/QC documentation

• Conduct detailed data review

• Determine whether to implement laboratory corrective actions, if required

• Define appropriate laboratory QA procedures

• Prepare laboratory standard operating procedures (SOP)

Laboratory Sample Custodian

The laboratory sample custodian for each laboratory will report to the laboratory operations manager. The
laboratory sample custodian will have the following responsibilities:

Receive and inspect incoming sample containers

Record the condition of incoming sample containers

• Sign appropriate documents

• Verify that chain-of-custody records are complete and correctly recorded

• Notify the laboratory project manager of sample receipt and inspection

Assign each sample a unique identification number and customer number, and enter each
number into the sample receiving log

• Initiate transfer of samples to appropriate laboratory sections with the help of the
laboratory project manager
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• Control and monitor access and storage of samples and extracts

Laboratory Technical Personnel

Laboratory technical personnel from each laboratory will be responsible for sample analysis and
identification of corrective action in accordance with the QAPP. These personnel will report directly to the
laboratory operations manager.
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SECTIONS

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objectives for measurement data are to develop and implement procedures for field
sampling, sample chain-of-custody, laboratory analysis, and reporting that will provide valid and complete
data required for the field investigation to assist EPA in conducting an independent evaluation of natural
attenuation at the Blackwell site. Specific procedures for sampling, chain-of-custody, laboratory

instrument calibration, laboratory analysis, internal QC audits, data reporting, preventive maintenance for
field equipment, data assessment, and corrective action are described in subsequent sections of this QAPP.
This section discusses specific QA objectives for precision, accuracy, completeness, representativeness,
comparability, level of QC effort, and project-required quantitation limits (PRQL).

3.1 PRECISION

Precision is a measure of the degree to which two or more field or laboratory measurements are in
agreement. The fundamental objectives with respect to field and laboratory precision are discussed below.

Precision in the field will be assessed by measuring field parameters in duplicate. Field instruments will be

recalibrated until the relative percent difference (RPD) between duplicate samples is less than or equal to
10. Field measurement of conductivity, temperature, pH, dissolved oxygen, and ORP in leachate and

groundwater will be conducted using an Aqua-Check Water Quality Analyzer, and CH4, CO2, and O2 in

soil gas will be measured in the field using a Landtec GA-90 Analyzer. Field measurement of ferrous iron

will be conducted using a HACH DR/820 colorimeter and HACH Method 8146. Tetra Tech will follow

the equipment manufacturer's instructions for performing these field measurements. The equipment

manufacturer's instructions are presented in Attachment B of the FSP. Precision will be evaluated before

sampling at each leachate and groundwater sampling location.

In addition, the field precision of leachate, groundwater, surface water, soil, and sediment samples will be

assessed by collecting field duplicate samples for each matrix at a rate of 1 duplicate per every 10 or fewer

samples to be analyzed at the CLP laboratory or CRL. The number of field duplicate samples to be

collected during this field investigation is presented in Table B-6 of the FSP.
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Precision for laboratory sample analysis will be assessed by determining the RPD of matrix spike (MS) and
matrix spike duplicate (MSD) sample results (see Section 12). Precision requirements for RAS are
presented in CLP SOWs. RAS requests for groundwater, surface water, soil, and sediment are specified in
CLP SOW ILM04.0 (or its most recent version) for inorganics; RAS requests for the same matrices and
leachate are specified in CLP SOWs OLM03.2 and OLC02.1 (or their most recent versions) for organics.

Precision requirements for SAS are presented in the individual SAS requests presented in the attachment to
this QAPP. SAS requests are only required for leachate and groundwater parameters and include EPA
Method 310.1 for alkalinity; EPA Method 352.1 for nitrate; EPA Method 375.2 for sulfate; a laboratory
SOP for CH4, ethane, and ethene; and EPA Method 325.1 or 325.2 for chloride. Precision for alkalinity,
nitrate, sulfate, and chloride will be assessed by determining the RPD between laboratory duplicate
samples. Precision for CH4, ethane, and ethene analysis will be assessed by determining the RPD of MS
and MSD sample results.

3.2 ACCURACY

Accuracy is the degree of agreement between an observed value and an accepted reference value. The

fundamental objectives with regard to field and laboratory accuracy are discussed below.

Accuracy in the field will be assessed in accordance with the accuracy requirements outlined in the

equipment manufacturer's instructions. Field measurement of conductivity, temperature, pH, dissolved

oxygen, and ORP in leachate and groundwater will be conducted using an Aqua-Check Water Quality

Analyzer, and CH4, CO2, and O, in soil gas will be measured in the field using a Landtec GA-90 Analyzer.

Field measurement of ferrous iron will be conducted using a HACH DR/820 colorimeter and HACH

Method 8146. Tetra Tech will follow the equipment manufacturer's instructions for performing these field

measurements. The equipment manufacturer's instructions are presented in the Attachment B of the FSP.

In addition, the field accuracy of leachate, groundwater, surface water, soil, and sediment samples will be

assessed through the use of equipment and trip blanks and through adherence to all sample handling,

preservation, and holding times specified in the FSP.
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Accuracy of laboratory sample analysis will be assessed by determining the percent recovery (%R) of MS
and MSD samples (see Section 12). The MS/MSD leachate, groundwater, surface water, and soil samples

will be collected and designated in the field for laboratory use to assess accuracy for this project. The
accuracy requirements for RAS are specified in CLP SOW ILM04.0 (or its most recent version) for
inorganics and in CLP SOWs OLM03.2 and OLC02.1 (or their most recent versions) for organics.
Accuracy for SAS will be assessed by determining the %R for laboratory check standards. The accuracy
requirements for SAS are specified in each individual SAS request contained in the attachment to this

QAPP.

33 COMPLETENESS

Completeness is a measure of the amount of valid data obtained from a measurement system compared to
the amount expected to be obtained under normal conditions. It is expected that field measurements will
provide 90 percent or more data that meet the QC acceptance criteria and that the laboratories will provide
95 percent or more data that meet the QC acceptance criteria. If 90 percent of the field data and 95 percent
of the laboratory data meet these criteria, the data sets are considered complete.

3.4 REPRESENTATIVENESS

Representativeness expresses the degree to which data accurately and precisely represent a characteristic of
a population, parameter variations at a sampling point, a process condition, or an environmental condition.
Representativeness is a qualitative parameter dependent on the proper design of the sampling program and
proper laboratory protocols. The sample network for the field investigation was designed to provide data
representative of site conditions. During development of the sample network, past waste disposal
practices, existing analytical data, the physical site setting, and site processes were considered. A more

detailed discussion of the sample network rationale is presented in the FSP. Representativeness of field
data will be achieved by ensuring that the FSP is followed and that proper sampling techniques are used.
Representativeness in the laboratory will be achieved by ensuring that proper laboratory analytical
procedures are used and sample holding times are not exceeded.
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3.5 COMPARABILITY

Comparability expresses the confidence with which one data set can be compared to another.
Comparability is also dependent on similar QA objectives. Comparability of field data will be achieved by
ensuring that the FSP is followed and that proper sampling techniques are used. Comparability of
laboratory data will be achieved by ensuring that proper analytical procedures are followed.

3.6 LEVEL OF QUALITY CONTROL EFFORT

QC samples, including duplicate samples, equipment blanks, trip blanks, and MS/MSD samples, will be
collected during groundwater, leachate, surface water, soil, and sediment sampling and analyzed to assess
data quality. The numbers of groundwater, leachate, surface water, soil, and sediment QC samples to be
collected are listed in Table B-5 of the FSP.

Laboratory duplicate samples will be analyzed to check for sampling and analytical reproducibility. MS
samples will be analyzed to provide information about the effect of the sample matrix on the digestion and
measurement methodology. All MS samples will be analyzed in duplicate and are hereafter referred to as

"MS/MSD" samples. Trip blanks will be analyzed to assess if samples were contaminated during

shipment and storage. Equipment blanks will be analyzed to check for contamination resulting from

decontamination and handling practices. The specific procedures to be used for collecting QC samples are
described below.

3.6.1 Duplicate Samples

A duplicate sample consists of two separate samples collected from the same sampling location and depth

using the same equipment and sampling procedures. Tetra Tech will collect 1 duplicate sample for every

10 or fewer matrix-specific samples collected. Duplicate samples will be collected using the same

procedures used to collect investigative samples. Samples of the matrices to be split with FPD will be

collected as duplicate samples but will be shipped to different laboratories. Analytical data for split

samples from the EPA CLP laboratory will be used to assess the accuracy of the analytical results from

FPD's laboratory.
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3.6.2 Matrix Spike/Matrix Spike Duplicate Samples

Of every 20 or fewer matrix-specific samples collected for laboratory analysis, 1 sample will be designated
for MS/MSD analysis. MS/MSD samples will be collected using the same procedures used to collect
investigative samples, except that they will be clearly designated for MS/MSD analysis. No extra volume
is required for soil samples designated for MS/MSD analysis. The volume of groundwater, leachate, and
surface water samples designated for MS/MSD VOC and SVOC analysis will be triple and double the
normal volume collected for field samples, respectively.

3.6 J Trip Blanks

Trip blanks will be prepared for each cooler containing leachate, groundwater, surface water, and soil
samples collected for VOC analysis. Trip blanks will consist of high-purity liquid chromatography water
poured into sample bottles on the day of sampling. The trip blanks will be placed in the coolers and
accompany the field team member to each sampling location. At the end of the day, trip blanks will be
sealed into each cooler containing samples for VOC analysis.

3.6.4 Equipment Blanks

Tetra Tech will collect 1 equipment blank for every 10 or fewer leachate, groundwater, soil, and sediment

samples collected. Equipment blanks will consist of the final rinsate collected from decontaminated
sampling equipment.

3.7 PROJECT-REQUIRED QUANTITATION LIMITS

Laboratory and field screening PRQLs have been established for matrix-specific samples. Groundwater

PRQLs for metals, VOCs, and SVOCs correspond to the chemical-specific MCL and State of Illinois

potable resource groundwater criteria for Class I aquifers as presented in 35 IAC 620.410, whichever is

lower. Table 3-1 presents the PRQLs for groundwater, as well as the analytical methods that will be used

and their corresponding method detection limits. Geochemical indicator groundwater PRQLs correspond

to the method detection limits specified in EPA Method 310.1 for alkalinity; EPA Method 352.1 for
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TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page I o f 6

Analyte
Project-Required

Quantitation Limits' Analytical Method
CRDL or CRQL

(mg/L)b

Metals
Aluminum
Antimony
Arsenic
iarium
iery Ilium

Cadmium
Calcium
Chromium (total)
Cobalt
Copper
ron
..ead
Magnesium
Manganese
Mercury
Nickel
'otassium

Selenium
Silver
Sodium
rhallium
Vanadium
Zinc

--
0.006
0.05

2
0.004
0.005

--
0.1
r

0.65d

4.0C

0.0075d

--
0.1 5d

0.002
0.1
-

0.05
0.05"

--
0.002

--
5d

ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0
ILM04.0

0.2
0.06f

0.01
0.2

0.005f

0.005
5

0.01
0.05

0.025
0.1

0.003
5

0.015
0.0002

0.04
5

0.005
0.01

5
0.01f

0.05
0.02
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TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page 2 of6

Analyte
Project-Required

Quantitation Limits* Analytical Method
CRDL or CRQL

(mg/L)b

Volatile Organic Compounds
Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Vlethylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
,1-Dichloroethane

1,2-Dichloroethene (total)
Chloroform
,2-Dichloroethane

2-Butanone
Jromochloromethane
,1,1 -Trichloroethane

Carbon tetrachloride
Jromodichloromethane
1 ,2-Dichloropropane
cis- 1 ,3-Dichloropropene
Frichloroethene
3ibromochloromethane
1 , 1 ,2 -Trichloroethane
3enzene
trans-l,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene

-
—

0.002
~

0.005
--

. „
0.007
-

0.007
0.1

0.005
--
-

0.2
0.005

0.1
0.005

--
0.005

0.1
0.005
0.005

--
0.1
--
"

0.005

OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1

0.001
0.001
0.001
0.001
0.002
0.005
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.005
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TABLE 3-1

PROJECT-REQUIRED QUANTTTATION LIMITS FOR GROUNDWATER SAMPLES

Page 3 of6

Analyte
Project-Required

Quantitation Limits* Analytical Method
CRDL or CRQL

(mg/L)b

Volatile Organic Compounds (Continued)
1 , 1 ,2,2-Tetrachloroethane

, ,2-Dibromoethane
Toluene
Chlorobenzene
ithylbenzene

Styrene
Xylenes (total)
,3-Dichlorobenzene
,4-Dichlorobenzene
,2-Dichlorobenzene
,2-Dibromo-3 -chloropropane
,2,4-Trichlorobenzene

--
—
1
~

0.7
0.1
10
—

0.075
0.6

0.0002
0.07

OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
o.oor
0.001

Semi volatile Organic Compounds
Phenol
bis-(2-Chloroethyl)ether
2-Chlorophenol
2-Methylphenol
2,2'-oxybis (1 -Chloropropane)
4-Methylphenol
n-Nitroso-di-n-propylamine
iexachloroethane
Nitrobenzene
sophorone

2-Nitrophenol
2,4-Dimethylphenol
3is(2-Chlorcethoxy)methane
2,4-Dichlorophenol
Naphthalene

0.1'
--
-
--
-
--
--
-
--
--
--
--
--
--
--

OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
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TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page 4 of6

Analyte
Project-Required

Quantitation Limits' Analytical Method
CRDL or CRQL

(mg/L)b

Semivolatile Organic Compounds (Continued)
4-Chloroaniline

JHexachlorobutadiene
J4-Chloro-3 -methylphenol
|2-Methylnaphthalene
|Hexachlorocyclopentadiene
J2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroanihne

|Dimethylphthalate
IJAcenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dmitrotoluene

[JDiethylphthalate
4-Chlorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitroso-diphenylamine
4-Bromophenylphenylether

|[Hexachlorobenzene
Pentachlorophenol
||Phenanthrene

—
0.05°

--
-

0.05
~
-
--
--
-
--
--
--
-
--
-
-
--
--
--
..
--
--
-
--

0.001
0.001

--

OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1

0.005
0.005
0.005
0.005
0.005
0.005
0.02
0.005
0.02
0.005
0.005
0.005
0.02
0.005
0.02
0.02
0.005
0.005
0.005
0.005
0.005
0.02
0.02
0.005
0.005
0005*
0.02e

0.005
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TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page 5 of6

Analyte
Project-Required

Quantitation Limits1 Analytical Method
CRDL or CRQL

(mg/L)b

SemivolatUe Organic Compounds (Continued)
Anthracene
di-n-Butylphthalate
:luoranthene
•yrene
iutylbenzylphthalate

3 ,3'-Dichlorobenzidine
Jenzo(a)anthracene

Chrysene
bis(2-Ethylhexyl)phthalate
li-n-octylphthalate
Jenzo(b)fluoranthene

Benzo(k)fluoranthene
ienzo(a)pyrene
ndeno{ 1 ,2,3-cd)pyrene
)ibenzo(a,h)anthracene
Jenzo(g.h.i)pervlene

~
—
--
-
--
--
—
--
-
--
--
--

0.0002
-
-
--

OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1
OLC02.1

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005*
0.005
0.005
0.005

Notes:

CRDL

CRQL
IAC

mg/L

PRQL

= Contract-required detection limit

Contract-required quantiiation limit

= Illinois Administrative Code

= Milligram per liter

Project-required quantitation limit

PRQL coincides with applicable CRDL or CRQL because no MCL or IAC Class I criteria
exists for this contaminant

To establish PRQLs, Terra Tech evaluated MCLs (EPA 1996b) and AC Class I groundwater criteria.
Unless otherwise noted, MCLs and IAC Class I criteria are identical and are used as the PRQLs.

CRQLs are listed in CLP SOW OLC02.1 (or its most current version) for organics, and CRDLs are listed in
CLP SOW ILM04.0 (or its most current version) for inorganics.
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TABLE 3-1

PROJECT-REQUIRED QUANTTTATION LIMITS FOR GROUNDWATER SAMPLES

Page 6 of6

The MCL for this contaminant is not established. The IAC Class I criteria is used as the PRQL.
The MCL exceeds the LAC Class I criteria which is used as the PRQL.

Although the chemical-specific CRQL is above the PRQL, the CRQL is considered adequate because of
this chemical's nondetect status during the RI (Warzyn 1994).

Although die chemical-specific CRDL is above the PRQL, the CRDL is considered adequate because the
analytical data from the metals analysis will not be used to evaluate natural attentuation.

L 030ARCS'008-> 008401 RA QPSECT-3 WPD



Blackwell QAPP
Revision: 0
Date: January 19, 1998
Section: 3
Page 12 of 12

nitrate; EPA Method 375.2 for sulfate; a laboratory standard operating procedure for CH4, ethane, and
ethene; and EPA Method 325.1 or 325.2 for chloride. For analyzing CH4, ethane, and ethene in
groundwater and leachate, the PRQLs will be equal to the laboratory reporting limits which should be less
than or equal to 0.5 micrograms per liter for all three compounds.

Leachate and surface water PRQLs are the contract-required quantitation limits (CRQL) and contract-
required detection limits (CRDL) specified in CLP SOWs OLM03.2 and ILM04.0 (or their most current
versions) for analysis of organics and metals, respectively. Geochemical indicator parameter leachate
PRQLs correspond to the method detection limits specified in EPA Method 310.1 for alkalinity; EPA

*-' Method 352.1 for nitrate; EPA Method 375.2 for sulfate; a laboratory standard operating procedure for
CH4, ethane, and ethene; and EPA Method 325.1 or 325.2 for chloride.

Soil and sediment PRQLs are the CRQLs and CRDLs specified in CLP SOWs OLM03.2 (for low
concentration samples) and ILM04.0 (or their most current versions) for analysis of organics and metals,

respectively. The PRQLs for soil and sediment samples to be analyzed by the FPD are not established in
the predesign QAPP (MW 1996). Analytical methods and PRQLs for samples to be split between EPA

and FPD should be comparable.

Quantitation limits for field screening of conductivity, temperature, pH, dissolved oxygen, ORP, and

^^ ferrous iron for leachate and groundwater and CH4, CO,, and O2 for soil gas are discussed in the applicable
equipment manufacturer's literature presented in Attachment B of the FSP.
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SECTION 4
SAMPLING PROCEDURES

Sampling procedures are described in the FSP. Sections of the FSP that discuss sampling equipment,
sample collection procedures, QC samples, order of sample fraction collection, sample containers,
decontamination procedures, ancillary field procedures, and sample packaging and shipping are specified
below.

Sampling Equipment

Sampling equipment required for field measurements and sample collection of leachate, groundwater, and
soil gas is discussed in Section 4.0 of the FSP. Because Tetra Tech will be obtaining split samples of soil,
surface water, and sediment from the FPD. sampling equipment is not required for these matrices.

Sample Collection Procedures

Sample collection procedures for field measurements and leachate, groundwater, and soil gas sampling are
discussed in Section 4.0 of the FSP. Because Tetra Tech will be obtaining split samples of soil, surface
water, and sediment from the FPD, sample collection procedures are not required for these matrices.

Quality Control Samples

The number of QC samples, including field duplicates, equipment blanks, trip blanks, and MS/MSDs, are

described in Section 3.6 of this QAPP.

Order of Sample Fraction Collection

The order of sample fraction collection for leachate, groundwater, and soil gas is discussed in Section 4.1

of the FSP. Because Tetra Tech will be obtaining split samples of soil, sui face water, and sediment from

the FPD, the order of sample fraction collection will be as specified in FPD's approved sampling plan.
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Sample Containers

Specifications for obtaining contaminant-free sample containers and information regarding the types,
number, and volumes of containers required for the field invesdgation are described in Section 6.1 of the
FSP. Sample preservation and preparation requirements are described in Section 6.2 of the FSP.

Decontamination Procedures

Decontamination procedures for sampling equipment are discussed in Section 5.0 of the FSP.

Ancillary Field Procedures

No ancillary field procedures will be performed.

Sample Packaging and Shipping

Sample packaging and shipping procedures are discussed in Section 6.5 of the FSP.
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SECTION 5

CUSTODY PROCEDURES

Proper chain-of-custody for samples is necessary for the admissibility of environmental data as evidence in
a court of law. A sample or evidence file is considered under an individual's custody if any of the
following conditions are met:

• The item is in the actual possession of the individual.

• The item is in the view of the individual after being in actual possession of the individual.

• The item was in the actual physical possession of an individual but is locked up to prevent
tampering.

• The item is in a designated and identified secure area.

All chain-of-custody procedures will conform with the EPA Region 5 sample custody and chain-of-custody
protocols described in "National Enforcement Investigation Center (NEIC) Policies and Procedures" (EPA

1985). This document divides chain-of-custody procedures into three categories: sample collection,

laboratory analysis, and final evidence file. Final evidence files, including all originals of laboratory

reports and purge files, are maintained under document control in a secure area. Field chain-of-custody,

laboratory chain-of-custody, and final evidence file chain-of-custody procedures are discussed below.

5.1 FIELD CHAIN-OF-CL'STODY PROCEDURES

Sample packaging and shipment procedures will help ensure that samples are shipped in accordance with

all EPA-mandated chain-of-custody procedures. Protocols for specific sample numbering designations are

discussed in the FSP. Field procedures, field logbooks and documentation, and transfer of custody and

shipment procedures to maintain field chain-of-custody requirements are discussed below.
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5.1.1 Field Procedures

The following procedures must be followed to maintain chain-of-custody during sample collection in the

field:

The Tetra Tech field sampling leader is personally responsible for the care and custody of
the samples until they are transferred or properly dispatched to the laboratory. As few
people as possible will handle the samples.

All bottles will be tagged with sample numbers and sampling location designations.
Sample tags and labels must be affixed to each bottle shipped to the laboratory. QC
samples, which receive an entirely separate sample identification number, will be noted
under the sample description.

Sample tags must be completed for each sample using waterproof ink unless prohibited by
weather conditions. If waterproof ink is not used, a logbook notation should explain why.
For example, the logbook could explain that a pencil was used to fill out the sample tag
because the ballpoint pen would not function in freezing weather.

Prior to shipping, the chain-of-custody forms, air bills, and all other relevant documents
will be completed. Chain-of-custody forms will be sealed in plastic bags and taped to the
inside of the cooler lid. An insert absorbent material (vermiculite) will also be placed in
the cooler for cushioning.

5.1.2 Field Logbooks and Documentation

Field logbooks are used to record field activities. Logbook entries will describe field activities in as much

detail as possible. Field logbooks are bound, field survey books or notebooks assigned to field personnel

and stored in Tetra Tech's Chicago office document control room when not in use. Each logbook will be

identified by a project-specific document number. The title page of each logbook will contain the

following information:

Person to whom the logbook is assigned

• Logbook number

• Project name

• Project start date
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• Project end date

Logbook entries contain a variety of information. At the beginning of each entry, the date, start time,
weather, names of all sampling team members present, level of personal protection used, and signature of
the person making the entry will be entered. The names of visitors to the site, names of field sampling or
investigation team personnel, and the purpose of their visit will also be recorded in the field logbook.

Measurements made and samples collected will be recorded. All entries will be made in ink, and no
erasures will be made. If an incorrect entry is made, the information will be crossed out using a single
strike mark. Whenever a sample is collected or a measurement is made, the time of sampling will be
noted, along with a sample description, depth from which the sample was collected, and volume and
number of containers used to hold the sample. The number of photographs taken of each sampling
location, if any, will also be noted. All equipment used to take measurements will be identified, along with
the date of calibration.

5.1.3 Transfer of Custody and Shipment Procedures

Sample chain-of-custody procedures and paperwork requirements for all samples are described in the FSP.
EPA-mandated procedures for the transfer of sample custody are summarized below.

Samples must be accompanied by a properly completed chain-of-custody form. The
sample numbers and location designations must be listed on the chain-of-custody form.
When transferring possession of samples, the individuals relinquishing and receiving the
samples must sign, date, and note the time of transfer on the chain-of-custody record. This
record documents the custody transfer of samples from the sampler to another party (for
example, to a mobile laboratory, to the permanent laboratory, or to or from a secure
storage area).

Samples must be properly packaged on ice at 4 °C for shipment and dispatched 10 the
appropriate laboratory for analysis with a signed custody record enclosed in each sample
box or cooler. Shipping containers must be locked or secured with strapping tape. EPA
custody seals must be used to seal each sample box or cooler for shipment to the
laboratory. Tho preferred procedure includes attaching a custody seal to the front right or
left side of the cooler and attaching the other seal on the back side of the cooler on the
opposite corner or center of the cooler. Custody seals must be covered with clear plastic
tape. The cooler must be strapped shut with strapping tape in at least two locations.
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All shipments must be accompanied by a chain-of-custody record identifying the contents.
Colored copies of the chain-of-custody record will be delivered to the appropriate entities
as required by the chain-of-custody form.

If the samples are sent by common carrier, a bill of lading will be used. Receipts of bills
of lading must be retained as part of the permanent documentation. If sent by mail, the
sample package must be registered with return receipt requested. Commercial carriers are
not required to sign off on the custody form as long as the custody forms are sealed inside
the sample cooler and the custody seals remain intact.

Samples will be shipped to the laboratory by overnight carrier within 2 days of collection.

Sections 6.4 and 6.5 of the FSP and Tetra Tech SOPs No. 018 and 019 in Attachment A of the FSP
provide additional information concerning custody and shipment procedures.

5.2 LABORATORY CHAIN-OF-CUSTODY PROCEDURES

Field investigation samples will be analyzed by either a CLP laboratory, EPA Region 5 CRL, or a non-
CLP laboratory procured by Tetra Tech if scheduling conflicts arise. Chain-of-custody procedures for CLP

laboratories are described in CLP SOWs OLM03.2 and OCL02.1 (or their most current versions) for VOC
and SVOC analyses, and CLP SOW ILM04.0 (or its most current version) for inorganic analyses. Chain-

of-custody procedures for samples shipped to the CRL are described in the CRL's SOPs. If sample
analysis scheduling conflicts arise with EPA, the chain-of-custody procedures outlined in the non-CLP

laboratory's SOPs will be followed.

5.3 FINAL EVIDENCE FILE CHAIN-OF-CUSTODY PROCEDURES

Tetra Tech is the custodian of the evidence file and will maintain the contents of the evidence files for this

field investigation, including all relevant records, reports, field logbooks, field notebooks, documents,

photographs, drawings, field and data dehverables, correspondence, laboratory data, chain-of-custody

documents, and TSS data reviews. All evidence files will be kept in a secured, limited access area under

custody of the Terra Tech site manager. The final evidence file will be submitted to EPA with all other
project files when Terra Tech receives notification from EPA to close out the WA.
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SECTION 6

CALIBRATION PROCEDURES AND FREQUENCIES

This section discusses the calibration procedures and frequencies used to maintain the accuracy of all field
testing and laboratory analytical equipment. These instruments and equipment will be calibrated prior to
each use or on a scheduled, periodic basis. Calibration procedures and frequencies for field instruments

and laboratory instruments are discussed below.

6.1 CALIBRATION OF FIELD INSTRUMENTS

Calibration of field instruments will be conducted in accordance with the equipment manufacturer
instructions presented in Attachment B of the FSP. Field instruments include an Aqua-Check Water
Quality Analyzer for measurement of pH, temperature, conductivity, dissolved oxygen, and ORP in
groundwater and leachate; a Landtec GA-90 Analyzer for measurement of CH4, CO2, and O2 in soil gas;
and a HACK DR/820 colorimeter for measurement of ferrous iron in groundwater and leachate.

6.2 CALIBRATION OF LABORATORY INSTRUMENTS

Except for parameters that will be analyzed in accordance with the SAS requests in the attachment to this
QAPP, target contaminants will be analyzed for using procedures presented in the CLP organic and

inorganic SOWs. Laboratory calibration procedures and frequencies are specified in the SOWs.

Laboratory calibration procedures and frequencies for alkalinity; nitrate; sulfate; chloride; and CH4, ethane,

and ethene, which will be analyzed for in accordance with the SAS requests, are summarized in Table 6-1.

Specific calibration procedures are presented in the referenced analytical methods in

Table 6-1.
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TABLE 6-1

SUMMARY OF SAS REQUEST INSTRUMENT CALIBRATION REQUIREMENTS

Page 1 of 2

Analyte
Alkalinitv

Nitrate

Sulfate

Analytical Method
EPA Method 3 10.1

EPA Method 352.1

EPA Method 375.2

QC Check
Standardize tirrant

pH meter or titrator
calibration
Initial calibration

Continuing calibration

Initial calibration

Continuing calibration

Frequency
As detailed in Section 4. 1
of Method 3 10.1
As detailed in Section 4.1
of Method 3 10.1
Before sample analysis

At the beginning and end
of analysis of each
sample batch; after every
20 samples
Before sample analysis

At the beginning and end
of analysis of each
sample batch; after every
20 samples

Acceptance Criterion
As detailed in section 4. 1
of Method 3 10.1
As detailed in section 4.1
of Method 3 10.1
H>0.99

Instrument response within
10 percent of calibration
standard value

r^O.99

Instrument response within
10 percent of calibration
standard value

Corrective Action(s)
Repeat standardization

Repeat calibration

1. Check calculations
2. Repeat calibration
1. Check calculations
2. Repeat check with a fresh

standard
3. Repeat initial calibration
1 . Check calculations
2. Repeat calibration
1 . Check calculations
2. Repeat check with a fresh

standard
3. Repeat initial calibration
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TABLE 6-1

SUMMARY OF SAS REQUESTS INSTRUMENT CALIBRATION REQUIREMENTS

Page 2 of 2

Analyte

Chloride

CH4, Ethane, and
I-thene

Analytical Method
EPA Method 325.1 or
325.2

Laboratory Standard
Operating Procedure

QC Check
Initial calibration

Continuing calibration

Init ial calibration

Continuing calibration

Frequency
Before sample analysis

At the beginning and end
of analysis of each
sample batch

Before sample analysis

One per 20 or fewer
samples per matrix and at
the end of an analytical
batch

Acceptance Criterion
r2 ;> 0.99

Notes:
CH,
QC
r

Methane
Quality control
Correlation coefficient for multipoint calibration

Instrument response within
10 percent of calibration
standard value

* 0.995

Instrument response within
15 percent of calibration
standard value

Corrective Action(s)
Check calculations
Repeat calibration

1. Check calculations
2. Repeat check with a fresh

standard.
Repeat initial calibration
Check calculations
Rerun one point on the

calibration curve
If r2 is still less than 0.995, rerun
entire calibration curve
Check calculations
Reanalyze with a fresh standard
Repeat initial calibration
Reanalyze samples analyzed
since last failed calibration

_check
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SECTION 7
ANALYTICAL PROCEDURES

Groundwater, leachate, surface water, soil, and sediment samples will be analyzed by a CLP laboratory and
the CRL using RAS and SAS procedures. Field screening analytical protocols and laboratory analytical

protocols are discussed below.

7.1 FIELD SCREENING ANALYTICAL PROTOCOLS

Field measurements include measurement of conductivity, dissolved oxygen, temperature, pH, and ORP in
groundwater and leachate using an Aqua-Check Water Quality Analyzer; measurement of CH4, CO2, and
O2 in soil gas using a Landtec GA-90 Analyzer; and measurement of ferrous iron in groundwater and
leachate using a HACH DR/820 colorimeter. Tetra Tech will perform these measurements in accordance
with the manufacturer's instructions provided in Attachment B of the FSP. Table 7-1 summarizes matrix-

specific parameters for field screening and the methods of analysis.

7.2 LABORATORY ANALYTICAL PROTOCOLS

Metals, VOCs, and SVOCs in groundwater, surface water, soil, and sediment samples, and VOCs and
SVOCs in leachate samples, will be analyzed by a CLP laboratory as specified in CLP SOW OLM03.2 and

OLC02.1 (or their most current versions) for organics and the CLP SOW ILM04.0 (or its most current

version) for inorganics.

SAS requests will be conducted by the CRL, or a non-CLP laboratory to be procured by Tetra Tech if the

CRL does not have adequate capacity or space, according to the SAS request forms in Attachment A of

this QAPP. SAS requests specify calibration procedures, frequencies of calibration, and internal QC

checks required for each analysis. SAS requests include analysis of groundwater and leachate samples for

alkalinity; nitrate; sulfate; chloride; and CH4, ethane, and ethene. Table 7-1 presents the matrix and

parameters to be analyzed for, as well as the analytical methods and laboratories that will be used.
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TABLE 7-1

MATRICES, PARAMETERS, ANALYTICAL METHODS, AND LABORATORIES
Page 1 of 3

Parameter Analyte Analytical Method Laboratory

Ground water

Target*

Geochemical
Indicator

Metals"

VOCs and SVOCs'

Conductivity

Dissolved Oxygen

Temperature

pH

ORP

Ferrous Iron

Alkalinity

Nitrate

Sulfate

Chloride

CH4, ethane, and ethene

CLP SOW ILM04.0

CLPSOWOLC02.1

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Colorimetric HACH Method 8146"

EPA Method 3 10.1

EPA Method 352. T

EPA Method 375.2e

EPA Method 325. lor 325. T

Laboratory SOPf

CLP

CLP

Field

Field

Field

Field

Field

Field

CRL

CRL

CRL

CRL

CRL

Leachate

Target

Geochemical
indicator

VOCs and SVOCs8

Conductivity

Dissolved oxygen

Temperature

PH

ORP

Ferrous iron

Alkalinity

Nitrate

Sulfate

CLP SOW OLM03.2

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Aqua-Check Water Quality Analyzer

Colonmetric HACH Method 8146d

EPA Method 3 10.1"

EPA Method 352.1'

EPA Method 375.2*

CLP

Field

Field

Field

Field

Field

Field

CRL

CRL

CRL
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TABLE 7-1

MATRICES, PARAMETERS, ANALYTICAL METHODS, AND LABORATORIES

Page 2 of 3

Parameter

Geotechnical
Indicator
(Continued)

Analyte

Chloride

CH4, ethane, and ethene

Analytical Method

EPA Method 325.1 or 325.2e

Laboratory SOPf

Laboratory

CRL

CRL

Soil Gas

Geochcmical
Indicator

CH4> C02, and O, Landtec GA-90 Analyzer Field

Surface Water

Target Metalsb

VOCs and SVOCs*

CLP SOW ILM04.0

CLP SOW OLM03.2

CLP

CLP

Soil and Sediment

Target Metals"

VOCs and SVOCs1

CLP SOW ILM04.0

CLP SOW OLM03.2 (low level)

CLP

CLP

Notes:

ASTM =

CH4 =
CLP
CRL
CO:
EPA

American Society for Testing and O:
Materials ORP
Methane SOP
Contract Laboratory Program SOW
Central Regional Laboratory SVOC
Carbon dioxide VOC
U.S. Environmental Protection Agency

Oxygen
Oxidation-reduction potential
Standard operating procedure
Statement of work
Semivolatile organic compound
Volatile organic compound

All groundwater samples collected by Tetra Tech will be analyzed for VOCs and SVOCs. Four of these
samples will be analyzed for metals. If FPD collects groundwater and leachate samples for evaluating
natural attenuation, Tetra Tech will obtain four groundwater split samples and analyze them for VOCs,
SVOCs, and metals.

Target analytes for groundwater and surface water samples are listed in the CLP SOW ILM04.0 (or its
most current version) for metals.

Target analytes are listed in the CLP SOW OLC02.1 (or its most current version) for VOCs and SVOCs.

"HACH" refers to the Hach Company.

Source: EPA 1983
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TABLE 7-1

MATRICES, PARAMETERS, ANALYTICAL METHODS, AND LABORATORIES
Page 3 of 3

Notes: (Continued)

' The laboratory SOP should be used for analysis of aqueous samples for CH«, ethane, and ethene. The
laboratory SOP should be based on the headspace sample preparation method SW-846 Method 3810,
followed by the gas chromatographic determinative method ASTM Method D3416. The laboratory
reporting limit for analyzing CH4, ethane, and ethene in groundwater and leachate should be less than or
equal to 0.5 micrograms per liter for each of the three compounds.

* Target analytes are listed in the CLP SOW OLM03.2 (or its most current version) for VOCs and SVOCs.
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The EPA-approved methods presented in Table 7-1 are described in the most recent CLP SOWs and in
Methods for Chemical Analysis of Water and Wastes (EPA 1983). A laboratory SOP will be used to
analyze groundwater and leachate samples for CH4, ethane, and ethene. The laboratory SOP should be
based on the headspace sample preparation method SW-846 Method 3810, followed by the gas
chromatographic determinative method, American Society for Testing and Materials (ASTM) Method
D 3416. The laboratory reporting limit for CH4, ethane, and ethene in groundwater and leachate samples
should be less than or equal to 0.5 micrograms per liter for each of the three compounds.

PRQLs for target and geochemical indicator analytes are described in Section 3 of this QAPP. Section 8 of
this QAPP describes the associated QC samples for each matrix-specific parameter.
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SECTIONS
INTERNAL QUALITY CONTROL CHECKS

QC will be performed for both field measurements and laboratory analyses. Internal field QC and
laboratory checks are discussed below.

8.1 FIELD QUALITY CONTROL CHECKS

QC procedures for field measurements of pH; conductivity; temperature; dissolved oxygen; ORP; CH4,
CO2, and O2; and ferrous iron are limited to checking the reproducibility of the measurements by obtaining
multiple readings from a single sample or standard and by calibrating the instruments. Calibration and
operation procedures are discussed in detail in the manufacturer's literature presented in Attachment B of
the FSP.

Field sampling precision and accuracy will be assessed by collecting field duplicates and field blanks in
accordance with applicable procedures and frequencies indicated in the FSP.

8.2 LABORATORY QUALITY CONTROL CHECKS

All analyses of VOCs, SVOCs, and metals will be conducted using procedures presented in the CLP

organic and inorganic SOWs. Internal QC procedures are specified in the latest SOWs for organic and

inorganic analyses. These specifications include the types of QC checks required, such as method blanks,

reagent/preparation blanks, MS/MSDs, calibration standards, internal standards, surrogate standards, the

frequency of each audit, specific calibration check standards, and laboratory duplicate and replicate

analyses. The specifications also include compounds and concentrations to be used for the QC checks and

the QC acceptance catena for these audits. Stock solutions for the laboratory check standards should be

prepared from batches other than those used for instrument calibration. Stock solutions should include
potassium nitrate for alkalinity; potassium nitrate for nitrate; sodium sulfate for sulfate; sodium chloride for

chloride; and 1% j.,as standard of CH4, ethane, and ethene in nitrogen or heuum for CH4, ethane, and

ethene analysis.
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Alkalinity; nitrate; sulfate; chloride; and CH«, ethane, and ethene, will be analyzed in accordance with the
SAS request forms in the attachment to this QAPP. Table 8-1 summarizes internal QC procedures for the
SAS request analytes. Calibration requirements are summarized in Table 6-1. These tables also present
corrective actions required if QC criteria are exceeded. If the data needs to be flagged during corrective
actions, the laboratory will prepare a nonconformance memorandum that documents the nonconformance

and its cause. In addition, QC checks for SAS request analytes are identified in the QC requirements

sections of the SAS requests.
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TABLE 8-1

SUMMARY OF CLP SAS REQUEST INTERNAL QC PROCEDURES
Page 1 of3

Analyte

Nitrate

Analytical Method
ERA Method 3 10 1

EPA Method 352 1

QC Check

duplicate

LCS

Method blank

Laboratory
duplicate

LCS

Frequency

analytical batch, whichcve
is more frequent

1 per 20 samples or per
analytical batch, whichcve
is more frequent

One per analytical batch

1 per 20 samples or per
analytical batch, whichever
s more frequent

analytical batch, whichever
s more frequent

Acceptance Criterion
RPD< 10%

± 10 percent of standard value

< 0. 1 mg/L

RPD < 20%

80 to I20%R

- ——————— • —— . —— ————— I

=-— ——————————
Corrective Actions

1 Check calculations
2. Assess and eliminate sources of error and repea

analysis
3. Flag data

1 Check calculations
2. Assess and eliminate sources of error

and repeat analysis
3. Flag data

1 Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

u —————————— - ———— ______ ___^__
1 Check calculations
2. Assess and eliminate sources of error

and repeat analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error

and repeat analysis
3. Flag data
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TABLE 8-1

SUMMARY OF CLP SAS REQUEST INTERNAL QC PROCEDURES

Page 2 of 3

Analvle
Sulfale

Chloride

Analytical Method
EPA Method 375.2

EPA Method 325 1 or
EPA 325. 2

QC Check
Method blank

Laboratory
duplicate

LCS

Method blank

Laboratory
duplicate

LCS

Frequency
One per analytical batch

1 per 20 samples or per
analytical batch, whichever
is more frequent

1 per 20 samples or per
analytical batch, whichever
is more frequent

One per analytical batch

1 per 20 samples or per
analytical batch, whichever
is more frequent

1 per 20 samples or per
analytical batch, whichever
is more frequent

Acceptance Criterion
< 3 mg/L

RPD<20%

80to I20%R

< 1 mg/L

RPD < 20%

80tol20%R

Corrective Actions
1 . Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error

and repeat analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and rcpca

analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and repea

analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and repea

analysis
3. Flag data
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TABLE 8-1

SUMMARY OF CLP SAS REQUEST INTERNAL QC PROCEDURES

Page 3 of 3

Analyte
CM,, ethane, and
ethcne

Analytical Method
Laboratory standard
operating procedure

QC Check
Method blank

LCS

MS/MSD

Frequency
One per analytical batch

One per analytical batch

1 per 20 samples or per
24 hours, whichever is
more frequent

Acceptance Criterion
< 0.5 jig/L

70 to I30%R

RPD z 30% and
70tol30%R

Corrective Aclioni
1 . Check calculations
2. Assess and eliminate sources of contamination
3. Flag data with concentrations less than 5 times

method blank concentrations

1 . Check calculations
2. Assess and eliminate sources of error and repea

analysis
3. Flag data

1. Check calculations
2. Assess and eliminate sources of error and repea

analysis
3. Flag data

Notes:

±
%R
CH4
CLP
EPA
LCS

Less than or equal to
Plus or minus
Percent recovery
Methane
Contract Laboratory Program
U.S. Environmental Protection Agency
= Laboratory check standard

MS/MSD
mg/L

PRQL
QC
RPD
SAS

Matrix spike/matrix spike duplicate
Milligram per liter
Microgram per liter
Project-required quantitation limit
Quality control
Relative percent difference
Special analytical services
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SECTION 9
DATA REDUCTION, VALIDATION, AND REPORTING

This section discusses the data reduction, validation, and reporting procedures to be used.

9.1 DATA REDUCTION

Data from field measurements and off-site analytical activities at the CLP laboratory or CRL will be
reduced using the procedures described below.

9.1.1 Field Measurements

Field data reduction procedures will be minimal in scope compared to those implemented in the laboratory.
Raw field measurement data will be recorded in a field logbook. These data will be reduced or
summarized, and the reduction or summary method will be documented in the data evaluation report.

9.1.2 CLP Laboratory Services

Samples collected at the Blackwell site will be sent to a CLP laboratory for analysis of the parameters
listed in Table 7-1. Appropriate data and calculations will be recorded on analytical data sheets. CLP

laboratory personnel will review the data and verify that the data and calculations are correct. Raw data

will be kept on file at the laboratory as required by the CLP SOWs. After data have been reduced,

evaluated, and reported, they will be sent to the EPA Region 5 TSS for validation.

9.1.3 SAS Laboratory Services

Samples collected at the Blackwell site will be sent to the CRL for analysis of the SAS analytes listed in
Table 7-1. Data reduction will be performed according to specifications outlined in the CRL SOP.

Appropriate data and calculations will be recorded on analytical data sheets. The laboratory data reviewer

will verify that the appropriate analytical method was followed, detection limits are correct, and
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calculations are correct. Raw data will be kept on file at the laboratory for at least 6 months after analysis.
After the data have been reduced, evaluated, and reported, they will be sent to the EPA Region 5 TSS for
data validation. If the CRL does not have adequate capacity or space, Tetra Tech will procure a laboratory
to conduct the SAS analysis. Data reduction will be performed according to specifications outlined in the
procured laboratory's SOPs. The laboratory will submit validated data to the Tetra Tech QA reviewer for

review and evaluation.

9.2 DATA VALIDATION
"-N
-—^

The Tetra Tech field sampling leader or his designee will review field data to ensure that the reported
results are accurate, including reviewing field logbooks to ensure that no transcription errors occurred and
that proper calibration procedures were followed.

The EPA Region 5 TSS will be responsible for all CLP laboratory and CRL data validation. Laboratory
data will be validated according to "U.S. EPA Contract Laboratory Program National Functional
Guidelines for Organic Data Review" (EPA 1994a) and "U.S. EPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review" (EPA 1994b) procedures. All analytical data from the
CLP laboratory or CRL will be validated by comparing the contents of the data packages and QA/QC

"*"~j results to the requirements in the respective methods. Raw laboratory data will be examined to ensure that
reported results are accurate. If Tetra Tech procures a laboratory for SAS analyses, the laboratory will
submit validated data to the Tetra Tech QA reviewer for review and evaluation.

9.3 DATA REPORTING

Field data, including field instrument calibration activities, will be recorded in the field logbooks. The

field data will then be compiled and reported to EPA in the data evaluation report.

The CLP laboratories and CRL will prepare and submit full analytical and QC reports to EPA Region 5 in

compliance with requirements of the CLP SOWs and SOPs, respectively. Analytical data from the

laboratory that may be procured by Tetra Tech will comply with the QA/QC and reporting requirements
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presented in the SAS requests in Attachment A of this QAPP. The laboratory QA officer will perform a
final review of the analytical report summaries to determine whether the report meets project requirements.
The report format shall include the following (as applicable):

• A case narrative, including a statement of samples received; a description of any
deviations from standard procedures; an explanation of qualifications regarding data
quality; and a description of any other significant problems encountered during analysis

• An organic QA/QC report; surrogate spike results for each sample; MS/MSD results;
method blank results; and initial and continuing calibration check results

• An inorganic QA/QC report, including Forms I through XIII; spike and duplicate results;
method blank results; and initial and continuing calibration check results

• Field and laboratory cham-of-custody documentation pertaining to each sample delivery
group

Analytical data summary tables will be prepared by the Tetra Tech field sampling team after sampling
activities are complete. Analytical and QC reports will be provided to EPA in the data evaluation report.
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SECTION 10
PERFORMANCE AND SYSTEM AUDITS

Performance and system audits of both field and laboratory activities may be conducted to verify that
sampling and analysis are performed in accordance with the procedures described in the FSP and QAPP.
Audits of field and laboratory activities include two independent parts: internal and external audits. These
types of audits for field and laboratory activities are discussed below.

10.1 FIELD AUDITS

Internal audits of field activities, including sampling and measurement, may be conducted by the Tetra
Tech QA reviewer or his designee. The audits will include examination of field sampling records, field
instrument operating records, sample collection procedures, handling and packaging procedures, QA
procedures, and chain-of-custody procedures. These audits may be conducted at the onset of the project to
verify that all established procedures are followed. Follow-up audits may be conducted to verify that
deficiencies have been corrected and to verify that QA procedures are maintained throughout the project.

External audits of field activities may be conducted by EPA Region 5. External audits may be conducted
at any time during field investigation activities and may or may not be announced.

10.2 LABORATORY AUDITS

The CLP laboratories are audited on a regular basis by EPA. The EMSL in Las Vegas, Nevada, conducts

system audits of the CLP laboratories on an annual basis and performance audits on a quarterly basis. The

system audits include examining laboratory documentation of sample receipt, sample log-in, sample

storage, chain-of-custody procedures, sample preparation and analysis, and instrument operating records.

As part of these performance audits, performance evaluation samples are sent to the CLP laboratories to

assess laboratory precision and accuracy. If Tetra Tech procures a laboratory, the Terra Tech QA reviewer
may perform an : udit or performance evaluation of the chosen laboratory .
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SECTION 11
PREVENTIVE MAINTENANCE PROCEDURES

This section discusses preventive maintenance procedures for field equipment and instruments and for

laboratory instruments.

11.1 FIELD EQUIPMENT AND INSTRUMENTS

Specific equipment manufacturer preventive maintenance procedures will be followed. Preventive
maintenance procedures for this equipment and instruments are presented in Attachment B of the FSP.

Field instruments will be checked and calibrated daily and in accordance with manufacturer's instructions
before use and before shipment or transport to the field. Backup instruments and equipment not available
on site will be made available by 1-day shipment to avoid delays in the field schedule.

11.2 LABORATORY INSTRUMENTS

All laboratories participating in the CLP are required under the CLP SOWs for organic and inorganic

analyses to have SOPs for preventive maintenance for each measurement system and required support

activity. CRL instruments will be maintained according to CRL's SOPs. If Tetra Tech procures a

laboratory, preventative maintenance will be performed in accordance with the laboratory's SOPs. All

maintenance activities are required to be documented in logbooks to provide a maintenance history.
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SECTION 12

ASSESSMENT OF DATA PRECISION, ACCURACY, AND COMPLETENESS

This section discusses the specific procedures conducted to assess data precision, accuracy, and
completeness of field measurements and laboratory data.

12.1 FIELD MEASUREMENTS

Field data will be assessed by the Tetra Tech field sampling leader or his designee. The Tetra Tech field
sampling leader will review field measurements for compliance with QC criteria specified in the QAPP.
Precision of field measurements will be assessed on the basis of the RPD of duplicate samples in
accordance with Equation 12-2. The accuracy of field measurements will be assessed using daily
calibration checks. Data completeness will be calculated using the following equation:

_ , ,„, . Number of valid measurements .„-Completeness (%) = ———————————————————— x 100 (12-1)
Number of measurements planned

12.2 LABORATORY DATA

Laboratory results will be assessed for compliance with the required precision, accuracy, and completeness
criteria discussed below.

12.2.1 Precision

The precision of laboratory analysis will be assessed by comparing the analytical results with MS/MSD

results for organic or inorganic analysis. The RPD will be calculated for each pair of duplicate analyses

using the following equation:

S - D
RPD = —————— x 100 (12-2)

(S - D)/2 V '
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where:
S = first sample value (original or MS value)
D = second sample value (duplicate or MSD value)

12.2.2 Accuracy

The accuracy of laboratory results will be assessed using method blank, MS/MSD, and equipment blank
analytical results. The %R of MS samples will be calculated using the following equation:

•/OR = A " B
 x 100 (12-3)

where:
A = Analyte concentration determined experimentally from spiked sample
B = Analyte concentration determined by a separate analysis of the unspiked sample
C = Amount of the spike added

12.2.3 Completeness

The completeness of laboratory analytical results will be calculated using Equation 12-1.
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SECTION 13

CORRECTIVE ACTIONS

Corrective actions may be required to address analytical and equipment problems and noncompliance
problems. Problems may occur during sampling and sample handling, sample preparation, laboratory
instrument analysis, and data review. All problems will be corrected using a formal corrective action
program that will be determined and implemented at the time the problem is identified. Corrective actions
related to field measurement, laboratory analysis, and data validation and assessment are discussed below.

13.1 FIELD MEASUREMENTS

Technical staff and project personnel will be responsible for reporting all suspected technical or QC
nonconformances or suspected deficiencies to the Tetra Tech site manager or the site manager's designee.
The site manager will in turn be responsible for assessing the suspected problems in consultation with the
Tetra Tech QA manager. If it is determined that the situation warrants a reportable nonconformance
requiring corrective action, then a nonconformance report will be initiated by the site manager. No staff

member will initiate corrective action without prior communication of findings to the Tetra Tech site

manager. If corrective actions are insufficient, work may be stopped by a stop-work order issued by the

EPA WAM. The site manager will be responsible for ensuring that corrective action for nonconformances

are initiated by the following actions:

• Evaluating all reported nonconformances

• Controlling additional work on nonconforming items

Determining actions to be taken

• Maintaining a log of nonconformances

« Reviewing nonconformance reports and corrective actions taken

Ensuring that nonconformance reports are included in proje;t files
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The site manager will ensure that no additional work dependent on the nonconformance is performed until

the corrective actions are completed.

Corrective action for field measurements taken at the Blackwell site may be required. Corrective actions
for field measurements will be documented in the field logbook, and may include the following:

• Repeating the measurement

• Checking to ensure that all proper adjustments for ambient conditions (such as
temperature) have been made

• Checking the batteries

• Recalibrating the instrument

• Checking the calibration

• Replacing the instrument or measurement device

• Stopping work (if necessary)

The site manager is responsible for all sue activities and is therefore responsible for the adjustment of
project-related activities to accommodate site-specific needs. If modifications to the field SOPs are
necessary, or alternative SOPs are required, the Tetra Tech site manager will notify the EPA WAM and

seek approval.

13.2 LABORATORY ANALYSIS

Corrective action is implemented at several different levels for CLP laboratories and the CRL. CLP

laboratories and the CRL are required to have written SOPs specifying corrective actions to be taken when

analytical errors are discovered or when the analytical system is determined to be out of control. Each SOP

requires documentation of the corrective actions taken, and the analyst must note the errors and associated

corrective procedures.
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EPA may also request that corrective action be taken for any contractual nonconformance identified by
audits or data validation. The EPA Region 5 TSS may request corrective action for any nonconformances
identified during the data validation process. For minor problems, the laboratory may be contacted
directly. Corrective actions may include the following:

• Reanalyzing the samples if holding time criteria permit

• Resampling and reanalyzing

• Evaluating and amending sampling procedures and/or evaluating and amending analytical
procedures

• Accepting the data and acknowledging the level of uncertainty

The EPA WAM or his designee will issue a nonconformance report for each nonconformance situation. If
resampling is deemed necessary because of laboratory problems, the EPA WAM must identify the
necessary approach, including cost recovery from the CLP laboratories and the CRL for the additional

sampling effort.

Corrective actions by non-CLP laboratories will be performed in accordance with the approved

non-CLP laboratory SOPs.

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND ASSESSMENT

Tetra Tech may identify the need for corrective action during assessment of validated data received from

the CLP laboratory, CRL, or non-CLP laboratory procured by Tetra Tech. The Tetra Tech data assessor

will report all corrective action requirements to the Tetra Tech site manager. After consultation with EPA,

the Tetra Tech site manager will be responsible for approving and implementing the corrective actions.

Corrective actions may include resampling by the field team or reanalysis by the laboratory. All corrective

actions will be documented by the Tetra Tech site manager and reported to the Tetra Tech QA reviewer.
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SECTION 14

QUALITY ASSURANCE REPORTS TO MANAGEMENT

A QA/QC report that summarizes all data quality information collected during the field investigation will
be submitted as part of the natural attenuation evaluation report to the EPA WAM. The QA/QC report will

also be distributed to Tetra Tech's corporate QA manager and ARCs program manager. The QA/QC

report will include the following information:

• Status of the project

Changes in the QAPP

• Summary of QA/QC programs

• Results of technical systems and performance evaluation audits

• Significant QA/QC problems, recommended solutions, and corrective action results and
their impact on the project

• Data quality assessment in terms of precision, accuracy, representativeness, completeness,
comparability, and method detection limits

• Indication of whether QA objectives have been met

• Limitations to the use of measurement data

• Changes in key personnel
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

ALKALINITY ANALYSIS OF GROUNDWATER SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cecilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for alkalinity in ground water samples using EPA Method 310.1.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 23 aroundwater samples, including 16 investigative samples. 2 duplicate samples. 2 equipment
blanks. 2 trio blanks, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):

Superfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight earner. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 days of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 310.1. Laboratory instrument calibration
requirements are presented in Table 1 of this SAS request. No other methods mav be used. Data
rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used.
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results wHI be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified bv
omission of nontaroet analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of oaoes from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package. Photocopies
mav be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance (QA) audit results. Quality control (QC) reference samples or initial
calibration standards must be identified by source, lot number, and sample number.

One CODV of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one CODV must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-5J) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (3121 856-8757

(Optional) Field Phone: To be provided 1 week before sampling

A-2 310.1/Groundwater



I. DATA REQUIREMENTS

In accordance with EPA Method 310.1

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for alkalinity analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 310.1 and in Tables 1 and 2 of this SAS request. Contact Tetra
Tech (see Item 11) if anv unusual problems occur.
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TABLE I SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Alkalinity

Analytical Method

EPA Method 31 O.I

QC Check

Tilrant standardization

pH meter or tilrator
calibration

^=^=== â=s=
Frequency

As detailed in Section 4.1 of
EPA Method 3 10. 1

As detailed in Section 4. 1 of
EPA Method 31 O.I

1

=======;

Acceptance Criteria

As detailed in Section 4. 1 of
EPA Method 3 10.1

As detailed in Section 4.1 of
EPA Method 31 O.I
^ ^=^S^3S^̂ KIS

aaOBBBBBSSaBa

Corrective Actioi

Repeal standardization

Repeat calibration

Note:

QC = Qualily control
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter
Alkalinity

Analytical Method
ERA Method 3 10.1

QC Check
Laboratory
duplicate

LCS'

Frequency
One per 20 samples or
per analytical batch,
whichever is more
frequent

One per 20 samples or
per analytical batch,
whichever is more
frequent

Acceptance Criteria
RPD <. 10%

± 10 percent of standard value

Corrective Action
1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

Notes:

±
LCS
QC
RPD

Less than or equal to
Plus or minus
Laboratory check standard
Quality control
Relative percent difference
Potassium nitrate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from
a stock solution batch not used for instrument calibration.
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

ALKALINITY ANALYSIS OF LEACHATE SAMPLES

A. Client: Tqtra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cecilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (3^2) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for alkalinity in leachate samples usino EPA Method 310.1.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 11 leachate samples, including 7 investigative samples. 1 duplicate sample. 1 equipment blank.
1 trio blank, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):

Superfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 davs of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 310.1. laboratory instrument calibration
requirements are presented in Table 1 of this SAS request. No other methods mav be used. Data
rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used.
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified bv
omission of nontarget analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
mav be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance (QA) audit results. Quality control (QC) reference samples or initial
calibration standards must be identified bv source, lot number, and sample number.

One copy of the final data package must be sent to Cecilia Moore. EPA' Regional Sample Control
Coordinator (RSCC1. for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation)
Ms. Cecilia Moore (SM-J5)
Regional Sample Control Coordinator
U.S. Environmental Protection Agency
Region 5
77 West Jackson Boulevard
Chicago, IL 60604

(Photocopies for Compliance Screening)
Mr. Kostas Dovantzis
Tetra Tech EM Inc.
200 E. Randolph Drive
Suite 4700
Chicago, IL 60601

11. Name of sampling/shipping contact:
Office Phone:

(Optional) Field Phone:

Kostas Dovantzis
(312) 856-8757
To be provided 1 week before sampling

A-7 310.1/Leachate



I. DATA REQUIREMENTS

In accordance with EPA Method 310.1

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for alkalinitv analysis,

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 310.1 and in Tables 1 and 2 of this SAS request. Contact
Tech (see Item 11) if anv unusual problems occur.
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TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Alkalinity

Analytical Method

EPA Method 310.1

QC Check

Titranl standardization

pH meter or titrator
calibration

Frequency

As detailed in Section 4. 1 of
EPA Method 3 10.1

As detailed in Section 4. 1 of
EPA Method 31 O.I

Acceptance Criteria
As detailed in Section 4. 1 of
EPA Method 3 10.1

As detailed in Section 4.1 of
EPA Method 3 101

Corrective Action

Repeat standardization

Repeat calibration

Note:

QC = Quality control
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter

Alkalinity

Analytical Method
EPA Method 31 O.I

QC Check
Laboratory
duplicate

LCS'

Frequency
One per 20 samples or
per analytical batch,
whichever is more
frequent

One per 20 samples or
per analytical batch,
whichever is more
frequent

=====
Acceptance Criteria

RPD s 10%

± 10 percent of standard value

==========s=5=^=s=^̂ =

————————— =o=^̂ ^=====

Corrective Action
1 Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1. Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

——

Notes:

±
LCS
QC
RPD

Less than or equal to
Plus or minus
Laboratory check standard
Quality control
Relative percent difference
Potassium nitrate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from
a stock solution batch not used for instrument calibration.
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

CHLORIDE ANALYSIS OF GROUNDWATER SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cecilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for chloride in qroundwater samples using EPA Method 325.1 or 325.2.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 23 groundwater samples, including 16 Investigative samples. 2 duplicate samples. 2 equipment
blanks. 2 trip blanks, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund (Remedial or Enforcement], RCRA, NPDES, etc.):

Superfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 days of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 325.1 or 325.2. Laboratory instrument
calibration requirements are presented in Table 1 of this SAS request. No other methods mav be used.
Data rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified by
omission of nontarqet analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custody forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
mav be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all samok
concentrations and Quality assurance (QA) audit results. Quality control (QC) reference samples or initial**̂
calibration standards must be identified bv source, lot number, and sample number.

One CODV of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
qf-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: To be provided 1 week before sampling

A-12 325.1 or 325.2/Groundwater



I. DATA REQUIREMENTS

In accordance with EPA Method 325.1 or 325.2

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC reauirements for chloride analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 325.1 or 325.2 and in Tables 1 and 2 of this SAS request.
Contact Tetra Tech (see Item 111 if anv unusual problems occur.

A~13 325.1 or 325.2/Groundwater
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TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Chloride

Analytical Method

EPA Method 325 1 or 325 2

QC Check

Initial calibration

Continuing calibration

Frequency

Before sample analysis

Beginning and end of each
sample batch; after every 20
samples

Acceptance Criteria

r">0.99

Instrument response within
10 percent of calibration
standard value

Corrective Action
1. Check calculations
2. Repeat calibration
1. Check calculation!
2. Repeat check with a fresh

standard.
3. Repeat initial calibration

Notes:

r1

>
QC

Correlation coefficient
Greater than or equal to
Quality control
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter

Chloride

Analytical Method
ERA Method 325 1 or 325 2

QC Check
Method blank

Laboratory
duplicate

LCS1

Frequency
One per analytical batch

One per 20 samples or
per analytical batch,
whichever is more
frequent

One per 20 samples or
per analytical batch,
whichever is more
frequent

Acceptance Criteria
< 1 mg/L

RPD < 20%

SOto I20%R

Corrective Action
1. Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3 Flag data

Notes:

LCS
mg/L
QC
RPD
%R

Less than or equal to
Laboratory check standard
Milligram per liter
Quality control
Relative percent difference
Percent recovery
Sodium chloride should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from
a stock solution batch not used for instrument calibration
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX 938-0118

ZF

for
SPECIAL ANALYTICAL SERVICES

CHLORIDE ANALYSIS OF LEACHATE SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Techl
B. EPA Region/ Region 5

RSCC Representative: Cacilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-Q084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for chloride in leachate samples using EPA Method 325.1 or 325.2.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 11 leachate samples, including 7 investigative samples,. 1 duplicate sample. 1 equipment blank.
1 trip blank, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund (Remedial or Enforcement], RCRA, NPDES, etc.):

Superfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.

5. Estimated date(s) and method of shipment:

Samples will be shipped daily by overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 days of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 325.1 or 325.2. Laboratory instrument
calibration requirements are presented in Table 1 of this SAS request. No other methods mav be used.
Data rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used.
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tatra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP1 format, which mav be modified by
omission of nontarget analvtes. Preliminary data can consist of legible entries for sample number and
analyte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custody forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
may be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance IQA) audit results. Quality control (QC1 reference samples or initial
calibration standards must be identified bv source, lot number, and sample number.

One coov of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custody forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: To be provided 1 week before sampling

A-17 325.1 or 325.2/Leachate



I. DATA REQUIREMENTS

In accordance with EPA Method 325.1 or 325.2

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for chloride analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 325.1 or 32S.2 and in Tables 1 and 2 of this SAS request.
Contact Tetra Tech (see Item 11) if anv unusual problems occur.

L \030ARCSMXM4VOOWOIRA\SAS\CHLOR LE WPD A-18 325.1or325.2/Leachate



TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Chloride

Analytical Method

i;PA Method 325. lor 325 2

QC Check

Initial calibration

Continuing calibration

Frequency

Before sample analysis

Beginning and end of each
sample batch; after every 20
samples

Acceptance Criteria

i1 > 0.99

Instrument response within
10 percent of calibration
standard value

Corrective Action

1. Check calculations
2. Repeat calibration
1. Check calculations
2. Repeat check with a fresh

standard.
3. Reoeat initial calibration

Notes:

r2

>
QC

Correlation coefficient
Greater than or equal to
Quality control
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter

Chloride
Analytical Method

ERA Method 325.1 or 325.2
QC Check

Method blank

Laboratory
duplicate

LCS'

Frequency
One per analytical batch

One per 20 samples or
per analytical batch,
whichever is more
frequent

One per 20 samples or
per analytical batch,
whichever is more
frequent

Acceptance Criteria
< 1 mg/L

RPD < 20%

80tol20%R

Corrective Actkm
1. Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

1. Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1. Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

Notes:

LCS
mg/L
QC
RPD
%R

Less than or equal to
Laboratory check standard
Milligram per liter
Quality control
Relative percent difference
Percent recovery
Sodium chloride should be used as the stock solution for the laboratory check standard. The stock solution should be Dreoared from
a stock solution batch not used for instrument calibration
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

METHANE, ETHANE, AND ETHENE ANALYSIS OF GROUNDWATER SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cecilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (3121 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for methane, ethane, and ethene in oroundwater samples using a laboratory
standard operating procedure (SOP).

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 23 aroundwater samples, including 16 investigative samples. 2 duplicate samples. 2 equipment
blanks. 2 trio blanks, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund (Remedial or Enforcement], RCRA, NPDES, etc.):

Superfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 davs of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use its SOP for analysis for methane, ethane, and ethene. Laboratory instrument
calibration requirements are presented in Table 1 of this SAS request.

A-21 Laboratory SOP/Groundwater



8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

The laboratory SOP should be based on the headspace sample preparation method. SW-846 Method
3810. followed bv the oas chromatographic determinative method. ASTM Method D3416. The laboratory
reporting limit for analyzing for methane, ethane, and ethene in groundwater samples should be less than
or equal to 0.5 microarams per liter for each analvte.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified bv
omission of nontaraet analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
may be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance (QA) audit results. Quality control (QCl reference samples or initial
calibration standards must be identified by source, lot number, and sample number.

One copy of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Oovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: To be provided 1 week before sampling
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I. DATA REQUIREMENTS

In accordance with the laboratory SOP

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for methane, ethane, and ethene analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in the laboratory SOP and in Tables 1 and 2 of this SAS request. Contact Tetra
Tech (see Item 11) if anv unusual problems occur.
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TABLE I SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Methane, ethane, and elhcnc

Analytical Method

l.aboralory SOP

QC Cheek

Initial calibration

Continuing calibration

Frequency

Before sample analysis

One per 20 or fewer samples
per matrix and at the end of
an analytical batch

Acceptance Criteria

r*> 0.995

Instrument response within
IS percent of calibration
standard value

Corrective Action.

1. Check calculations
2. Rerun one point on the

calibration curve
3. If r7 is still less than 0.995

then rerun entire
calibration curve

1. Check calculations
2. Reanalyze with a fresh

standard
3. Repeat initial calibration
4. Reanalyze samples

analyzed since last failed
calibration check

Notes:

j _
>
QC =
SOP =

Correlation coefficient
Greater than or equal to
Quality control
Standard operating procedure
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter

Methane, ethane, and
clhene

Analytical Method
Laboratory SOP

QC Check
Method blank

LCS'

MS/MSD

Frequency
One per analytical batch

One per analytical batch

One per 20 samples or
24 hours, whichever is
more frequent

Acceptance Criteria
<0.5^g/L

70tol30%R

RPD 4 30%
70 to 1 30 %R

Corrective Action
1 . Check calculations
2. Assess and eliminate sources of

contamination
3. Flag data with concentrations less than 5

times method blank concentrations

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

Notes:

LCS
QC
RPD
SOP
%R

MS/MSD =

Less than or equal to
Laboratory check standard
Quality control
Relative percent difference
Standard operating procedure
Percent recovery
Microgram per liter
Matrix spike and matrix spike duplicate
A 1% gas standard of methane, ethane, and ethene in nitrogen or helium should be used as the stock solution for the laboratory check standard.
The stock solution should be prepared from a stock solution batch not used for instrument calibration.
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

METHANE, ETHANE, AND ETHENE ANALYSIS OF LEACHATE SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cacilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-SP6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:
N

This request is for analysis for methane, ethane, and ethene in leachate samples using a laboratory
standard operating procedure (SOP).

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 11 leachate samples, including 7 investigative samples. 1 duplicate sample. 1 equipment blank.
1 trio blank, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):

Suoerfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998. ^

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 davs of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use its SOP for analysis for methane, ethane, and ethene. Laboratory instrument
calibration requirements are presented in Table 1 of this SAS request.
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

The laboratory SOP should be based on the headsoace sample preparation method. SW-846 Method
3810. followed bv the oas chromatograohic determinative method. ASTM Method P3416. The laboratory
reporting limit for analyzing for methane, ethane, and ethene in leachate samples should be less than or
equal to 0.5 microqrams per liter for each analvte.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified by
omission of nontaraet analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
may be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and qualify assurance (QA) audit results. Quality control (QC) reference samples or initial
calibration standards must be identified bv source, lot number, and sample number.

One copy of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-5J) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: To be provided 1 week before sampling
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I. DATA REQUIREMENTS

In accordance with the laboratory SOP

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for methane, ethane, and ethene analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in the laboratory SOP and in Tables 1 and 2 of this SAS request. Contact Tetra
Tech (see Item 11) if anv unusual problems occur.
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TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Methane, elhane, and ethene

Analytical Method

Laboratory SOP

QC Check

Initial calibration

Continuing calibration

Frequency

Before sample analysis

One per 20 or fewer samples
per matrix and at the end of
an analytical batch

Acceptance Criteria
r'i 0.995

Instrument response within
1 S percent of calibration
standard value

Corrective Action
1. Check calculations
2. Rerun one point on the

calibration curve
3. If His still less than 0.995

then rerun entire
calibration curve

1 . Check calculations
2. Reanalyze with a fresh

standard
3. Repeat initial calibration
4. Reanalyze samples

analyzed since last failed
calibration check

Notes:

r2

QC
SOP

Correlation coefficient
Greater than or equal to
Quality control
Standard operating procedure
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parainflrr
Methane, ethane, and
clhene

Analytical Method
Laboratory SOP

QC Check
Method blank

LCS1

MS/MSD

Frequency
One per analytical batch

One per analytical batch

One per 20 samples or
24 hours, whichever is
more frequent

Acceptance Criteria
<0.5A<g/L

70tol30%R

RPD i 30%
70 to 1 30 %R

Corrective Action
1 Check calculations
2. Assess and eliminate sources of

contamination
3. Flag data with concentrations less than 5

times method blank concentrations

1 Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1 Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data==gĝ »»— — — —————— i ———

Notes:

LCS
MS/MSD

QC
RPD
%R
SOP

Less than or equal to
Laboratory check standard
Matrix spike and matrix spike duplicate
Microgram per liter
Quality control
Relative percent difference
Percent recovery
Standard operating procedure
A 1% gas standard of methane, ethane, and ethene in nitrogen or helium should be used as the stock solution for the laboratory check standard
The stock solution should be prepared from a stock solution batch not used for instrument calibration
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

NITRATE ANALYSIS OF GROUNDWATER SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Tech>
B. EPA Region/ Region 5

RSCC Representative: Cecilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for nitrate in groundwater samples using EPA Method 352.1.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 23 aroundwater samples, including 16 investigative samples. 2 duplicate samples. 2 equipment
blanks. 2 trio blanks, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund (Remedial or Enforcement], RCRA, NPDES, etc.):

Suoerfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 days of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 352.1. Laboratory instrument calibration
requirements are presented in Table 1 of this SAS request. No other methods may be used. Data
rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used.

L \030ARCS\0084.008401RAiSAS\NiTB Gw WPD A-31 352.1/Groundwater



8. Special technical instruction Crf outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets. QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified by
omission of nontarqat analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. AH raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
mav be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance (QA) audit results. Quality control (QC) reference samples or initial
calibration standards must be identified bv source, lot number, and sample number. >

One CQPV of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

•* —V,'•J Data Package Recipient Addresses

(Originals for Data Validation)
Ms. Cecilia Moore (SM-J5)
Regional Sample Control Coordinator
U.S. Environmental Protection Agency
Region 5
77 West Jackson Boulevard
Chicago, IL 60604

(Photocopies for Compliance Screening)
Mr. Kostas Oovantzis
Tetra Tech EM Inc.
200 E. Randolph Drive
Suite 4700
Chicago, IL 60601

11. Name of sampling/shipping contact:
Office Phone:

(Optional) Field Phone:

Kostas Dovantzis
(312} 856-8757
To be provided 1 week before sampling
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I. DATA REQUIREMENTS

In accordance with EPA Method 352.1

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for nitrate analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 352.1 and in Tables 1 and 2 of this SAS request. Contact Tetra
Tech (see Item 11) if anv unusual problems occur.
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TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Nitrate

Analytical Method

EPA Method 352 1

QC Check

Initial calibration

Continuing calibration

Frequency

Before sample analysts

At the beginning and end of
each sample batch; after every
20 samples

Acceptance Criteria

r"> 0.99

Instrument response within 10
percent of calibration
standard value

Corrective Action

1. Check calculations
2. Repeat calibration
1. Check calculations
2. Repeat check with a fresh

standard.
3. Repeat initial calibration

Notes:

r2

>
QC

Correlation coefficient
Greater than or equal to
Quality control
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter
Nitrate

Analytical Method
ERA Method 352 1

QC Check
Method blank

Laboratory
duplicate

LCS1

Frequency
One per analytical batch

One per 20 samples or
per analytical batch,
whichever is more
frequent

One per 20 samples or
per analytical batch,
whichever is more
frequent

Acceptance Criteria
<0.l mg/L

RPD < 20%

80to I20%R

Corrective Action
1 . Check calculations
2. Assess and eliminate sources of

contamination
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1 Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

Notes:

LCS
mg/L
QC
RPD
%R

Less than or equal to
Laboratory check standard
Milligram per liter
Quality control
Relative percent difference
Percent recovery
Potassium nitrate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from a stock solution
'^atch not used for instrument calibration.
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

NITRATE ANALYSIS OF LEACHATE SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cecilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for nitrate in leachate samples using EPA Method 352.1.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 11 leachate samples, including 7 investigative samples. 1 duplicate sample. 1 equipment blank.
1 trio blank, and 1 matrix spike and matrix soike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):

Suoerfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.v> *— — — —— ——— ——

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 davs of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 352.1. Laboratory instrument calibration
requirements are presented in Table 1 of this SAS request. No other methods mav be used. Data
rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified bv
omission of nontarget analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
mav be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance (QA) audit results. Quality control (QC) reference samples or initial
calibration standards must be identified bv source, lot number, and sample number.

One CODV of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (3121 856-8757

(Optional) Field Phone: To be provided 1 week before sampling
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I. DATA REQUIREMENTS

In accordance with EPA Method 352.1

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for nitrate analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 352.1 and in Tables 1 and 2 of this SAS request. Contact Tetrff

Tech (see Item 11) if anv unusual problems occur.
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TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Nilralc

Analytical Method

ERA Method 352 1

QC Check

Initial calibration

Continuing calibration

Frequency

Before sample analysis

At the beginning and end of
each sample batch; after every
20 samples

Acceptance Criteria

H^O.99

Instrument response within 1C
percent of calibration
standard value

Corrective Action

1 . Check calculations
2. Repeat calibration

1. Check calculations
2. Repeal check with a fresh

standard.
3. Repeal initial calibration

Notes:

QC

Correlation coefficient
Greater than or equal to
Quality control
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter
Nitrate

Analytical Method
ERA Method 352 1

QC Check
Method blank

duplicate

LCS1

Frequency

per analytical batch,
whichever is more
frequent

One per 20 samples or
per analytical batch,
whichever is more
frequent

Acceptance Criteria
< 0. 1 mg/L

RPD<20%

80tol20%R

.
Corrective Action

1 Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

1. Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1. Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

*
Notes:

LCS
mg/L
QC
RPD
%R

Less than or equal to
Laboratory check standard
Milligram per liter
Quality control
Relative percent difference
Percent recovery
Potass.um nitrate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from a stock
solution batch not used for instrument calibration. Y v
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICAL SERVICES

SULFATE ANALYSIS OF GROUNDWATER SAMPLES

A. Client: Tetra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cecilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:

This request is for analysis for sulfate in groundwater samples using EPA Method 375.2.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 23 aroundwater samples, including 16 investigative samples. 2 duplicate samples. 2 equipment
blanks. 2 trip blank, and 1 matrix spike and matrix spike duplicate sample, are involved.

3. Purposes of analysis (specify whether Superfund (Remedial or Enforcement], RCRA, NPDES, etc.):

Superfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.

5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratprv should submit a full data package within 30 davs pf receipt pf each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 375.2. Laboratory instrument calibration
requirements are presented in Table 1 of this SAS request. No other methods mav be used. Data
rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used.
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified by
qrnission of nontarget analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of pages from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
mav be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance (QA) audit results. Quality control fQC) reference samples or initial
calibration standards must be identified bv source, lot number, and sample number.

One copy of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills mav be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago. IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: To be provided 1 week before sampling
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I. DATA REQUIREMENTS

In accordance with EPA Method 375.2

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for sulfate analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 375.2 and in Tables 1 and 2 of this SAS request. Contact Tetra
Tech (see Item 11) if anv unusual problems occur.
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TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

ERA Method 375 2 Before sample analysis

At beginning and end of each
sample batch; after every 20
samples

Acceptance Criteria
r^O.99

Instrument response within 1C
percent of calibration
standard value

Corrective Action

1. Check calculations
2. Repeat calibration
1. Check calculations
2. Repeat check with a fresh

standard

Notes:

r
>
QC

Correlation coefficient
Greater than or equal to
Quality control
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter

Sulfalc

Analytical Method
EPA Method 375.2

QC Check
Method blank

Laboratory
duplicate

LCS1

Frequency
One per analytical batch

One per 20 samples or
per analytical batch,
whichever is more
frequent

One per 20 samples or
per analytical batch,
whichever is more
frequent

Acceptance Criteria
<3mg/L

RPD < 20%

80 to I20%R

Corrective Action
1 . Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1 . Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

Notes:

LCS
mg/L
QC
RPD
%R

Less than or equal to
Laboratory check standard
Milligram per liter
Quality control
Relative percent difference
Percent recovery
Sodium sulfate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from a stock
solution batch not used for instrument calibration.
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601
PHONE: (312) 856-8700 or FAX (312) 938-0118

ZF

Request for
SPECIAL ANALYTICA L SERVICES

SULFATE ANALYSIS OF LEACHATE SAMPLES

A. Client: Te^ra Tech EM Inc. (Tetra Tech)
B. EPA Region/ Region 5

RSCC Representative: Cepilia Moore
C. Tetra Tech Contact: Kostas Dovantzis
.0. Telephone Number: (312) 856-8757
E. Date of Request: January 16. 1998 Date of Sampling ; March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency's (EPA) SAS requests.

1. General description of analytical service requested:
-s

-' This request is for analysis for sulfate in leachate samples using EPA Method 375.2.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 11 leachate samples, including 7 investigative samples. 1 duplicate sample. 1 equipment blank.
1 trio blank, and 1 matrix spike and matrix spike duplicate sample, are involved.

- 3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):

Suoerfund remedial action investigation

4. Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998.
.•—>.

1 5. Estimated date(s) and method of shipment:

Samples will be shipped daily bv overnight carrier. The laboratory will be notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment,

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 davs of receipt of each batch of samples.

7. Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory should use protocols described in EPA Method 375.2. Laboratory instrument calibration
requirements are presented in Table 1 of this SAS request. No other methods may be used. Data
rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used.
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8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetra Tech has no special technical instructions.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports. Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The laboratory should follow Contract Laboratory Program (CLP) format, which mav be modified by
omission of nontarqet analvtes. Preliminary data can consist of legible entries for sample number and
analvte concentration. The final data package must meet the following requirements:

All procedures must be clearly identified. All raw data: forms: calculations: worksheets: instrument
readouts: preparation forms: internal sample and/or extract chain-of-custodv forms: strip charts: and
copies of oaaes from preparation, weighing, and analysis notebooks must be submitted. The laboratory
must submit records of weighings of all samples, blanks, duplicates, and reference samples, including
initial, intermediate, and final weighings. If originals are submitted in another data package, photocopies
mav be submitted with a record of the location of the originals.

All records of analysis and calculation must be legible and sufficient to recalculate all sample
concentrations and quality assurance (QA1 audit results. Quality control (QC) reference samples or initial
calibration standards must be identified bv source, lot number, and sample number.

One copy of the final data package must be sent to Cecilia Moore. EPA Regional Sample Control
Coordinator (RSCC). for data validation, and one copy must be sent to Kostas Dovantzis. Tetra Tech site
manager, for contract compliance screening.

10. Other (use additional sheets or attach supplementary information, as needed):

All original sample tags, chain-of-custodv forms. SAS packing lists, airbills, and original data must be
submitted to Cecilia Moore. EPA RSCC. within the timeframe listed in Item 6 above. Photocopies of chain-
of-custodv forms and airbills may be submitted instead of originals along with a record of the location of
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
originals must be submitted to Kostas Dovantzis. Tetra Tech site manager, within the timeframe listed in
Item 6 above.

Data Package Recipient Addresses

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: To be provided 1 week before sampling
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I. DATA REQUIREMENTS

In accordance with EPA Method 375.2

II. QC REQUIREMENTS

Table 2 in this SAS request presents internal QC requirements for sulfate analysis.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Follow actions specified in EPA Method 375.2 and in Tables 1 and 2 of this SAS request. Contact T«trfl
Tech (see Item 11) if anv unusual problems occur.

L '030ARCSMX»4'00««>IRA.SAS\StJLF_LEA WPD A-48 375.2/Leachate



TABLE 1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter

Sulfalc

Analytical Method

ItPA Method 375.2

QC Check

Initial calibration

Continuing calibration

Frequency

Before sample analysis

At beginning and end of each
sample batch; after every 20
samples

Acceptance Criteria
r">0.99

Instrument response within 1C
percent of calibration
standard value

Corrective Action

1 . Check calculations
2. Repeat calibration
1. Check calculations
2. Repeat check with a fresh

standard
3. Repeat initial calibration

Notes:

r
>
QC

Correlation coefficient
Greater than or equal to
Quality control
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o
TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter

Su lfate

Analytical Method
EPA Method 375 2

QC Check
Method blank

Laboratory
duplicate

LCS1

Frequency
One per analytical batch

One per 20 samples or
per analytical batch,
whichever is more
frequent

per analytical batch,
whichever is more
frequent

Acceptance Criteria
<3 mg/L

RPD < 20%

80 to I20V.R

Corrective Action
1 Check calculations
2. Assess and eliminate sources of contamination
3. Flag data

1. Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data

1 Check calculations
2. Assess and eliminate sources of error and

repeat analysis
3. Flag data _______

SS^^^^^S^^M^^^ ;gŝ g^— • ——— ___ ———

Notes:

LCS
mg/L
QC
RPD
%R

Less than or equal to
Laboratory check standard
Milligram per liter
Quality control
Relative percent difference
Percent recovery
Sodium sulfate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from a stock
solution batch not used for instrument calibration.
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1.0 INTRODUCTION

Tetra Tech EM Inc. (Tetra Tech) has prepared this field sampling plan (FSP) as part of the sampling and
analysis plan (SAP) for the Blackwell Forest Preserve Landfill (Blackwell) site in Warrenville, DuPage

County, Illinois, under U.S. Environmental Protection Agency (EPA) Alternative Remedial Contracting
Strategy (ARCS) Contract No. 68-W8-0084, Work Assignment (WA) No. 84-5P6Y. The Blackwell site
is owned by the DuPage County Forest Preserve District (FPD). This FSP describes activities to be

conducted during a field investigation at the Blackwell site to collect samples for evaluating natural
attenuation and split samples for assessing the accuracy of the analytical laboratory used by the FPD.

Quality assurance (QA) and quality control (QC) protocols associated with sampling and analytical

activities are presented in the quality assurance project plan (QAPP), which is also contained in the SAP.

The SAP consists of the QAPP (Appendix A) and the FSP (Appendix B) and is part of the site-specific

plans prepared under this WA in accordance with Task 1.2 of the EPA statement of work (SOW) for

work plan Amendment No. 2.

This FSP consists of nine sections besides this introduction. Section 2.0 presents a site description and

history; Section 3.0 describes project objectives: Section 4.0 describes proposed field sampling activities;

Section 5.0 describes decontamination procedures: Section 6.0 describes sample handling procedures;

Section 7.0 presents the tentative schedule for field activities; Section 8.0 discusses the disposal of

investigation-derived waste (IDW); Section 9.0 describes health and safety procedures; Section 10.0

discusses QA requirements: and Section 11.0 presents references cited in the FSP.

2.0 SITE DESCRIPTION AND HISTORY

The Blackwell site covers 40 acres in the central portion of the 1,200-acre Blackwell Forest Preserve in

Warrenville. I l l i no i s (see Figure B - l ) . The landf i l l is located in the central portion of the forest preserve,

which is bordered on all sides by residences. Construction of the landfi l l began in 1965, and landfi l lmg

of waste material continued un t i l 1973. In 1975. the landfi l l was capped with clay and contoured to form

the recreational h i l l present at the site. The landfi l l contains about 1.5 million cubic yards of refuse
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classified as general household refuse and light industrial waste and an equal volume of natural fill

(Warzyn 1994).

In March 1986, the site was evaluated by EPA and proposed for inclusion on the National Priorities List
(NPL). The site was proposed for inclusion on the NPL in June 1988. On September 25, 1989, a consent

order was signed for the Blackwell site by FPD and EPA. After the site's final listing on the NPL on
February 21, 1990, a remedial investigation (RI) and feasibility study were performed at the site.
Groundwater contamination downgradient of the landfill was detected during the RI. On March 7, 1996,

an administrative order by consent for the site was signed by the FPD and EPA to address installation of
leachate extraction wells, performance of a predesign investigation, design of a leachate collection system

(LCS), and cap repair. Leachate extraction wells were installed at the site in June 1996, and the predesign
investigation began in October 1996. In February 1997, Montgomery Watson, Inc. (MW), consultant to
the FPD, submitted a work plan for final remedial design activities at the site. The activities discussed in
the work plan include recapping of certain areas of the landfill and installation of the LCS (MW 1997b).
Recapping of a portion of the landfill occurred in August and September of 1997. Recapping of the

remaining areas of the landfill will be completed in Spring 1998. The LCS installation occurred from
September through November 1997.

The Blackwell site is located over the contact of an outwash aquifer and the Wisconsman-aged Yorkville

Till. Upgradient of the landfill there is a more frequent occurrence of till and less frequent occurrence of

glacial outwash deposits. Upgradient of the landfill, the following hydrostratigraphic units, in ascending

order, are present: the bedrock aquifer, the Wtsconsman-aged Malden/Tiskilwa Till aquitard, and the

Yorkville Till aquitard and lesser amounts of glacial outwash deposits. Downgradient of the landfill, the

following units, in ascending order, arc present, the bedrock aquifer, the Malden/Tiskilwa Till aquitard,

and the outwash aquifer. The outwash and bedrock aquifers are hydraulically connected. Groundwater

flow in the area is generally southwest. Groundwater in the outwash aquifer is encountered from

approximately 687 to 707 feet above mean sea level (Warzyn 1994). Depth to groundwater varies due to

the significant relief of the landfill: however, downgradient of the landfill the depth to groundwater is

about 20 feet.

Site soils, surface water, sediment, and groundwater were previously sampled by Warzyn, Inc., consultant

to FPD. during the RI. Table B-l summarizes sampling results of matrices sampled during the RI. Results
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TABLE B-l

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA'

Page 1 of 7

Chemical

IAC
(iroundwater

Criteria"
(/<g/D

MCI./
SMCI.C

O'g/l.)
Groundwater

(/<g/L)

Metals

Aluminum

Ant imony

Arsenic

Barium

Cadmium (water )

Cadmium (soil)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

M >

2 . I M H I

5

100

1.000

650

3,000

7.5

150

2

/50

6

5ii

2 , (Ki ( l

S-

100/

1,300/1,000

/300

15/

/50

21

I S 4

632

269,000

18

23,700*

121,000

4,880*

0.29

Private Well
teg/L)

56

K 2

1 4 2

135

O.S7

122,000

71.5

3,620*

86.4*

77,100

96*

Surface
Water
(A^g/L)

Leachate
(/^g/L)

Sediments
(^g/kg)

Surface Soil
(^g/kg)

Landfill Gas
(ppb V/V)

1.520

3.6

44

117,000

39

2,540

10.9

52,400

72

0.34

34,600

45.7

612

150

3,030,000

144

550

86

2,410,000

482

4,010,000

59,800

4.7

7,760

9.4

109

179,000

17.8

9.3

62.9

16,500

28.3

58,300

694

0.16

16,000

7.4

182

5.7

127,000

70.8

16.5

58.9

24,300

36.7

70,400

1,570

0.2
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TABLE B I

SUMMARY OF M A X I M U M DETECTED CONCENTRATIONS BY MEDIA*

Page 2 of 7

Chemical

IAC
(iroundwatcr

Criteria6

0<g/L)

MCL/
SMCLC

(/<g/D

Metals (Continued)

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

Organ ics

Chloromethane

Vinyl chloride

Chloroethane

Methylene chloride

Acetone

100

50

50

5,000

200

2

IOO/

SO/

/ I O O

21

/5,000

2007

21

S/

Ciroundwater
(^g/I-)

74

41.300

212,000

124

11

31*

15

17*

Private Well
(^g/L)

21.5

7,720

1.2

356,000

400

Surface
Water
fog/L)

Leachate
(^g/L)

Sediments
(^g/kg)

Surface Soil
0<g/kg)

Landfill Gas
(ppb V/V)

14.200

342,000

72

13

501

1,230,000

45

1,200,000

139

442

126,000

13

11.3

1,330

21

149

28.4

1,820

2.2

2.2

0.68

39

150

22

10,000

5

930

21,000

630

1 7,000

2,800
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TABLE B-l

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA*

Page 3 of 7

Chemical

IAC
(iroundwater

C'ntena11

(/<g/U

MCI,/
SMCI.C

O'g/l.)
Groundwater

O'g/L)
Private Well

<A<8/L)

Surface
Water
(^g/L)

Leachate
(A/g/L)

Sediments
(Mg/kg)

Surface Soil
(^g/kg)

Landfill Gas
(ppb V/V)

Orgamcs (Continued)

Carbon disullklc

1 . 1 -Dichlorocthane

1.2-I)ichloroclhonc ( t o t a l )

1 .2-Dichlorocthane

2-Mutanone

1,1,1-Trichloroethane

1 ,2-Dichloropropane

Tnchloroethcne

Benzene

4-Methyl-2-pentanone

Tetrachloroethene

Toluene

Chlorobenzenc

1-thylbenzene

Xylenes ( total)

70

5

200

5

5

5

5

1,000

100

700

10,000

7()/

5/

200/

51

5/

51

51

1 ,0007

1007

700/

IO.OOO/

1

8

120*

1

1

5*

18*

5*

12*

1

2

2

180

480

17,000

89

720

160

1,100

220

3,200

28

130

470

5

3

2

26,000

46,300

9,200

1,400

28,000

2,700

6,000

17,000

92,000

160

79,000

1 7,000
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TABLE B-l

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA*

Page 4 of 7

Chemical

Orgamcs (Continued)

Dichlorodilluoromcthanc

Dicnlorotctrafluoromethane

Trichlorofluoromethane

Trichlorotri tluoroethane

4-l i thyltolucnc

1 ,3,5-Tnmethylbcnzcne

1 ,2,4-Tnmcthylbenzene

Phenol

1 ,4-Dichlorobcn/ene

1 ,2-Dichloroben/ene

2-MethylphenoI

4-Methylphenol

Isophorone

2,4-Dimethylphenol

Naphthalene

IAC
Groundwater

Criteria11

<A<g/ I . )

75

600

MCL/
SMCLC

teg/I.)

75

600

Groundwater
(^g/L)

23

Private Well
(A<g/L)

Surface
Water
(A/g/L)

Leachate
G*g/L)

26

940

4

6

17,000

12

10

960

Sediments
(A<g/kg)

————— — — .

Surface Soil
0<g/kg)

1

Landfill Gas
(ppb V/V)

12,000

1,200

200

250

14,000

1,900

4,300

7,300
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TABLE B-l

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA'

Page 5 of 7

Chemical

IAC
(jroundwatcr

Criteria"
O'g/l .)

MCI./
SMCLC

O'g/U
Groundwater

O'g/I-)
Private Well

(A^B/L)
Surface
Water
(A'g/L)

Leachate
(A<g/L)

Sediments
(A<g/kg)

Surface Soil
(Mg/kg)

Landfill Gas
(ppb V/V)

Organics (Continued)

4-Chloro-3-methylphcnol

2-Melhylnaphthalcne

Dihcn/.ol'uran

Diethylphthalatc

Acenaphthene

Fluorene

N-nitrosodiphenylamme

Pentachlorophcnol

Phenanthrene

Anthracene

Di-n-butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

Benzo(a)anthracene

1 1

1

34

7

1

230

1

3

3

1

2

78

140

450

170

2,200

1,600

77

730

170

340

290

170
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TABLE B-l

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA*

Page 6 of 7

Chemical

Orgamcs (Continued)

C'hrysenc

bis (2-e thy lhcxyl )ph tha la tc

l ) i -n-oclyl phthala tc

Benzo(b)fluoranthcnc

Bcn7.o(k)lluoranthenc

Benzo(a)pyrcne

lndeno( 1 ,2,3-cd)pyrene

I)ibenz(a,h)anthracene

Benzo(g,h,i)pcrylene

Dieldrin

4,4'-DDE

l-,ndrin

4,4'-DDD

PCB

:ndrin Aldehyde

(iround water
Criteria11

(/<g/U

2

0.5

MCL/
SMCL£

(/'g/D

ft

0.2

2

0.5

Groundwater
</'g/L)

29*

4

Private Well
<A<g/L)

l.OE-02

9.0E-03

1.4E-02

6.0E-03

3.0E-03

Surface
Water
(A*g/L)

Leachate
(Mg/L)

).

Sediments
(A<g/kg)

980

1,500

2,000

2,000

790

550

500

4,400

i— —

•

J.

Surface Soil
(^g/kg)

210

580

580

190

180

210

56

=====

Landfill Gas
(ppb V/V)

-
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TABLE B-l

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA'

Page 7 of 7

Notes:

This table presents Illinois Administrative Code (IAC) groundwater criteria, maximum contaminant level/secondary maximum contaminant level
(MCI./SMCI.). antl medium-specific maximum concentrations of inorganic and organic chemicals measured in samples collected from the Blackwell
Landfill site, as presented in Table 5-1 of the remedial investigation (War/yn 1994).

IAC groundwater criteria presents potable resource groundwater criteria (35 IAC' Section 620.410), as presented in the RI (Warzyn 1994).

MCI.s and SMCI.s established by the 11 S I-nvironmcntal Protection Agency (November 1991), arc listed as presented in the RI (Warzyn 1994).

Indicates regulators limit equaled or exceeded lot aqueous medium,

ppb V/V = Part per billion by volume

ug/I. = Micrograms per liter

Hg/kg = Micrograms per kilogram

I \030ARCS\OOX4\00840IRA\ISP\S2NLW WPD B-10



from the RI indicate that groundwater downgradient of the landfill contains volatile organic compounds
(VOC) at concentrations equaling or exceeding maximum contaminant levels (MCL), including vinyl
chloride; 1,2-dichloroethene; trichloroethene; tetrachloroethene; 1,2-dichloropropane; and benzene. VOCs
were not detected in surface water samples collected from Silver Lake, Sand Pond, Pine Lake, or Spring
Brook which are located south and west of the landfill. However, vinyl chloride; carbon disulfide; and

1,1-dichloroethane were detected in sediment samples collected from Sand Pond. No VOCs were detected
in soil samples collected from the landfill cover (Warzyn 1994).

k

3.0 PROJECT OBJECTIVES

The objectives of this field investigation are to (1) gather necessary data to assist EPA in conducting an
independent evaluation of natural attenuation at the Blackwell site and (2) conduct split sampling and
analysis of surface water, soil, and sediment to assess the analytical accuracy of the laboratory used by the
FPD. The data gathered during this sampling program will be used in conjunction with data collected

previously from the site such as RI data to perform the natural attenuation evaluation.

Table B-l summarizes compounds detected in various environmental media sampled during the RI. As

Table B-l indicates, leachate and groundwater at the site contain a variety of aromatic, chlorinated-

aromatic, and chlorinated-solvent compounds and their degradation products, which are the target organic

analytes for evaluating natural attenuation. To assess natural attenuation, Tetra Tech will collect and

analyze leachate and groundwater samples for target organic and geochemical indicator analytes. Target

organic analytes are listed in EPA Contract Laboratory Program (CLP) SOW OLC02.1 and OLM03.2 (or

their most current versions) for analyses of orgamcs (EPA 1996a). Project-required quantitation limits

(PRQL) for target organic analytes are presented in Table 3-1 of the QAPP. Target geochemical indicator

analytes include conductivity; dissolved oxygen, temperature; pH; oxidation-reduction potential; alkalinity;

ferrous iron; nitrate; sulfate; chloride; and methane, ethane, and ethene. For this assessment, Tetra Tech

will also measure in the field methane, carbon dioxide, and oxygen in soil gas. Analytical methods for

geochemical indicator analytes except ferrous iron are presented in the QAPP, Section 7.0, Table 7-1.

Ferrous iron will be measured in the field using a colonmetric method (see Attachment B of this FSP).

PRQLs for the geochemical indicator analytes arc specified in the applicable EPA analytical methods

and equipment manufacturer's instructions. PRQLs for methane, ethane, and ethene are described in

Section 7.0 of the QAPP.

L O.'OARCS 0084 008401 RA FSP S:\E\V \VPD B- 1 1



To assess analytical accuracy, Tetra Tech will collect split samples of soil, surface water, and sediment.

PRQLs for the soil, surface water, and sediment split samples are the contract-required quantitation

limits (CRQL) and contract-required detection limits (CRDL) specified in EPA CLP SOW OLM03.2 and

ILM04.0 (or their most current versions) (EPA 1996a and 1996b). The PRQLs for soil, surface water, and

sediment samples to be analyzed by FPD's laboratory are not established in the predesign QAPP (MW
1996). Analytical methods and PRQLs for samples to be split between EPA and FPD are expected to be

comparable.

Analysis of target organic parameters will be used to assess whether there is a decreasing trend in target

organic parameter concentrations. Analysis of geochemical indicator parameters will help assess

qualitatively whether in situ degradation (natural attenuation) of the target organic parameters is occurring.
Natural attenuation will be assessed in accordance with Proceedings of the Symposium of Natural

Attenuation of Chlorinated Organics in Ground Water (EPA 1997) and Technical Protocol for

Implementing Intrinsic Remediation with Long-term Monitoring for Natural Attenuation of Fuel

Contamination Dissolved in Groundwater (AFCEE 1995). Following is a brief discussion of the

information presented in these references.

Dissolved oxygen concentrations in leachate and groundwater will be compared to background conditions

to help evaluate whether aerobic or anaerobic degradation is occurring. Also, if reduced nitrate and sulfate

concentrations and elevated ferrous iron concentrations compared to background concentrations are

observed, this trend will identify areas in leachate or groundwater where anaerobic degradation is

occurring. This data may also imply that the analytes are being used as electron acceptors by naturally
occurring bacteria to help mediate biological reactions of the target organic compounds, which act as

electron donors and as a carbon source for the bacteria. Depressed pH in leachate and groundwater may be

the result of organic acids generated as intermediate products of the oxidation of target organic

compounds. Depressed oxidation reduction potential may indicate areas where leachate and groundwater

degradation is occurring under reduced conditions. Elevated alkalinity concentrations may indicate areas

of increased biodegradation as a result of the generation of carbon dioxide when target organic

contaminants are degraded. The generation of ethene. ethane, and methane in leachate or groundwater

may indicate the breakdown of chlorinated organic compounds such as tetrachloroethene and

trichloroethene to vinyl chloride, which then may break down to ethene, ethane, and methane. Elevated

chloride concentrations may indicate the dechlonnation of chlorinated organic compounds. Also,
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measuring methane, carbon dioxide, and oxygen in soil gas in shallow groundwater monitoring wells, and
shallow and deep leachate vents will provide further indication to assess whether in situ biodegradation of
target parameters is occurring. The presence of decreased oxygen concentrations and elevated methane
and carbon dioxide concentrations may indicate anaerobic degradation, which has been shown in RI data
(Warzyn 1994). To further evaluate the future performance of natural attenuation as a groundwater
remedial action, Tetra Tech will use the analytical data presented in the RI report, analytical data collected
during this field investigation, and the modeling approach described in Section 1.5 of the companion

QAPP.

If FPD collects the leachate and groundwater samples for evaluating natural attenuation, Tetra Tech will

collect four split groundwater samples. Tetra Tech will analyze the split samples for the target

parameters in Table 1-1 of the QAPP to assess the FPD's laboratory's analytical accuracy. Tetra Tech
will assess the FPD laboratory's analytical accuracy by comparing its split sample results to the FPD

laboratory's sample results. Tetra Tech will also perform an independent evaluation of natural

attenuation based on analytical results obtained by FPD. If Tetra Tech collects leachate and groundwater

samples, Tetra Tech will coordinate its sampling program for assessing natural attenuation with the FPD.

4.0 PROPOSED FIELD SAMPLING ACTIVITIES

This section outlines proposed field sampling activities required by the EPA SOW under work plan

Amendment No. 2 and agreed upon during teleconferences and meetings^etween EPA and Tetra Tech.

All field activities will be conducted in accordance with the site-specific QAPP and Tetra Tech's field

standard operating procedures (SOP), which are listed in Table B-2 and provided in Attachment A to this

FSP. Where the FSP differs from the SOPs. the site-specific FSP wiHbe followed.

The investigation at the sue wil l include the following activities:

» Collecting groundwater samples from shallow and deep monitoring wells

• Collecting leachate samples from existing shallow and deep leachate vents

• Measuring pH, conductivity, temperature, dissolved oxygen, oxidation-reduction potential,
and ferrous iron levels in groundwater and leachate samples in the field
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TABLE B-2

FIELD STANDARD OPERATING PROCEDURES

SOP No.

002

003

008

010
014

016

017

018

019
024

Standard Operating Procedure

General Equipment Decontamination
Organic Vapor Air Monitoring
Sampling Containerized Liquid, Sludge, and Slurry
Ground Water Sampling

Static Water Level, Total Well Depth, and Immiscible Layer Measurement
Sample Preservation and Maximum Holding Times

Sample Collection Container Requirements

Sample Custody
Packaging and Shipping Samples
Recording Notes in Field Logbook

Note:

SOP = Standard operating procedure
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Measuring methane, carbon dioxide, and oxygen levels in soil gas at shallow groundwater
monitoring wells, and shallow and deep leachate vents in the field; soil gas present in the
monitoring wells and leachate vents may be a byproduct of biodegradation and may
migrate from adjacent soil pore spaces

Collecting split samples of surface water, sediment, and soil

The proposed field investigation activities take into account all data from the RI described in Section 2.0 of

the FSP. The proposed sampling locations are based on data from the RI but may be changed in the field
based on site-specific visual observations and field screening results. Figure B-2 shows proposed

groundwater and leachate sampling locations. Table B-3 summarizes the rationale for sampling location
selection. Table B-4 indicates the specific parameters, analytes, laboratories, and intended data uses for
each parameter. Table B-5 summarizes the sampling and analysis program for this project.

Tetra Tech will obtain permission from the FPD to use a portion of the site as a field support area for
activities such as storing field equipment and supplies and for packaging samples. Pertinent data from the
field investigation will be recorded in site logbooks in accordance with Tetra Tech's field SOP No. 024.
Groundwater sampling activities, leachate sampling activities, soil gas field measurements, and split
sampling activities are discussed below.

4.1 GROUNDWATER SAMPLING ACTIVITIES

Groundwater samples will be collected from shallow and deep monitoring wells around the landfill (see
Figure B-2). The groundwater samples wil l be collected from purged monitoring wells and sampled using
a low flow rate peristaltic pump. Purge waler wi l l be collected in 55-gallon drums and managed as
discussed in Section 8.0 of the FSP. The low flow rate wi l l minimize volatilization of VOCs and the
drawing of fine-grained material into the monitoring well. The groundwater level in each well will be
measured prior to purging and sampling m accordance wi th Tetra Tech's field SOP No. 014 to calculate
the groundwater purge volume.

Geochemical indicator parameters, including pH. temperature, conductivity, oxidation-reduction

potential, and dissolved oxygen, wil l be monitored in samples of purged groundwater, while purging the
groundwater from the well and prior to sample collection. Geochemical indicator parameters (except

ferrous iron) wi l l be measured with an Aqua-Check Water Quality Analyzer. Manufacturer's instructions
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LOCATION OF NORTH
STORMWATER
COLLECTION PIPE

,6-154

DV-7

SOURCE: MODtREO FROM WARZY* 1904
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WELL SAMPLING LOCATION

1~129 SHALLOW GROUNDWATER MONITORING
WELL SAMPLING LOCATION

.SV-11 SHALLOW LEACHATE VENT
SAMPLING LOCATION

DEEP LEACHATE VENT
SAMPLING LOCATION

NQIES
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SOIL GAS WILL BE MEASURED ONLY AT
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TABLE B-3

SAMPLING LOCATION RATIONALE

Sampling Locations Rationale

Leachate Wells

SV-4, SV-8, SV-9, SV-11, DV-5, DV-6, DV-7 Leachate samples will be collected from these existing
shallow and deep leachate vents to collect source data
for contaminants detected in groundwater
downgradient of the landfill.

Shallow Groundwater Wells

G-l 18S, G-127, G-128S, G-129, G-130, G-142,
G-143, G-144, P-l, G-101, G-125

Groundwater samples will be collected from G-l 18S,
G-127, G-128S, G-129, and G-130 because
groundwater contamination was previously detected in
these wells.

Groundwater samples will be collected from G-142, G-
143, and G-144 because these wells are newly installed
to determine the extent of groundwater contamination
downgradient from the landfill.

Groundwater samples will be collected from P-l,
G-101, and G-125 to determine background
groundwater concentrations in the shallow aquifer.

Deep Groundwater Wells

G-132D, G-134, G-138, G-139, G-140D Groundwater samples will be collected from G-138,
G-139, and G-I40D because groundwater
contaminants were previously detected in these wells.

Groundwater samples will be collected from G-132D,
and G- 1 34 to determine background groundwater
concentrations in the bedrock aquifer.

Soil

Four soil split samples will be collected from the north
storm water pipe area at locations to be determined in
the field

Soil split samples will be collected from areas of visual
contamination, areas with elevated field screening
readings, or from just below the storm water pipe.

Surface Water and Sediment

One surface water split and one sediment split sample
will be collected from the northwest side of Sand Pond

The surface water and sediment split samples will be
collected from sample locations proposed by FPD.
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TABLE B-4

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 1 of 3

Parameter Analyte | Laboratory Intended Data Use
Groundwater

Target*

Geochemical
Indicator

Metals"

VOCs and SVOCsc

Conductivity

Dissolved oxygen

Temperature

PH

ORP

Ferrous iron
Alkalinity

Nitrate

Sulfate

Chloride

CH4, ethane, and ethene

CLP

CLP

Field

Field

Field

Field

Field
Field

CRL

CRL

CRL

CRL

CRL

Groundwater samples will be
analyzed to (1) assess whether
natural attenuation of contaminants
is occurring at the site, (2)
associate contaminants detected in
the landfill to contaminants
detected in downgradient
monitoring wells, and (3) estimate
the rate of contaminant in situ
biodegradation.

Analytical data from four
groundwater samples will also be
used to perform a QC check of the
analytical accuracy of the FPD
laboratory.

Leachate

Target

Geochemical
Indicator

VOCs and SVOCsJ

Conductivity

Dissolved oxygen

Temperature

pH

ORP

Ferrous iron

Alkalinity

CLP

Field

Field

Field

Field

Field

Field

CRL

Leachate samples will be analyzed
to ( 1 ) assess whether natural
attenuation of contaminants is
occurring at the site, (2) associate
contaminants detected in the
landfill to contaminants detected in
downgradient monitoring wells,
and (3) estimate the rate of
contaminant in situ biodegradation
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TABLE B-4

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 2 of3

Parameter Analyte j Laboratory Intended Data Use
Leachate (Continued)

Geochemical
Indicator
(Continued)

Nitrate

Sulfate
Chloride

CH4, ethane, and ethene

CRL

CRL

CRL

CRL

Soil Gas
Geochemical
Indicator

CH4

C02

Oi

Field
Field
Field

Soil gas samples will be analyzed to
assess whether in situ degradation
of contaminants is occurring at the
site

Soil, Sediment, and Surface Water

Target Metals"

VOCs and SVOCsd

CLP

CLP

Analytical data from the soil
samples will be used to perform a
QC check of the analytical
accuracy of the FPD laboratory.

Notes:

CH4 = Methane
CLP = Contract Laboratory Program
CO: = Carbon dioxide
CRL = Central Regional Laboratory
FPD = Forest Preserve District
O: = Oxygen
ORP = Oxidation-reduction potential
QC = Quality control
SVOC = Semtvolatile organic compound
VOC = Volatile organic compound

J All groundwater samples collected by Terra Tech will be analyzed for VOCs and
SVOCs. Four of these samples wi l l be analyzed for metals. If FFD collects groundwater
and leachate samples for eva lua t ing natural attenuation, Terra Tech will obtain four
groundwater split samples and analyze them for VOCs, SVOCs, and metals.
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TABLE B-4

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 3 of 3

Target analytes are listed in the CLP SOW ILM04.0 (or its most current version) for
metals.

Target analytes are listed in the CLP SOW OLC02.1 (or its most current version) for
VOCs and SVOCs.

Target analytes are listed in the CLP SOW OLM03.2 (or its most current version) for
VOCs and SVOCs.
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TABLE B-5

SAMPLING AND ANALYSIS PROGRAM

Matrix

I.eachate

(iwund water

Soil

Surface Water

Seilinienl

Water IDW

Field
Parameter

(jcochcnncal
indicator

parameters'1

Gcocbemical
indicator

parameters'1

None

None

None

None

Laboratory
Parameter

VOCs, SVOCs, and
geochcmical indicator
parameters0

V(M-s, SV(M's. metals', and
geochemical indicator
parameters

VOCs. SVOCs. and metals

VOCs. SVOCs. and metals

VOCs. SVOCs, and metals

VOCs. SVOCs. and metals

No. of
Investigative

Samples

7

16

4

1

1

2

No. of
Duplicate
Samples*

1

2

1

1

1

0

No. of
Equipment

Blanks"

1

2

1

0

1

0

No. of Trip
Blanks

1

2

1

1

0

L 0

No. of
MS/MSD'

1

1

1

1

0

0

Total No.
of

Samples

11

23

7

4

3
2

Notes:

MS/MSD
SVOC
VOC

Investigation-derived waste
Matrix spike/matrix spike duplicate
Semivolatile organic compound
Volatile organic compound

Duplicates are collected at a rate of 1 per 10 or fewer investigative samples of the same matrix.

Equipment blanks will be rmsate samples run through sampling equipment and are collected at a rate of 1 per 10 or fewer investigative sampli

MS/MSD samples are collected at a rate of 1 per 20 or fewer investigative samples of the same matrix. MS/MSD soil samples are not
considered to be additional samples.

Geochemical indicator parameters are listed in Table B-4.

Metals will be analyzed for in only four groundwater samples.

es.
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for the Aqua-Check Water Quality Analyzer are presented in Attachment B. After each well volume is
purged, a sample of the purge water will be collected in a beaker. The probe from the Aqua-Check Water
Quality Analyzer will then be inserted into the water in the beaker and the appropriate geochemical
indicator parameter recorded in the field logbook. Ferrous iron concentrations in groundwater and leachate
will be measured in the field using a HACK DR/820 colorimeter, following manufacturer's instructions

(see Attachment B of the FSP).

Groundwater samples will be collected after pH, conductivity, and temperature stabilize to within ± 10
percent or three well volumes of groundwater have been purged, whichever occurs first. Geochemical

indicator parameters (except ferrous iron) will be measured immediately upon sample collection with the
Aqua-Check Water Quality Analyzer. Ferrous iron will also be measured as described above immediately
upon sample collection. Groundwater level measurements and geochemical indicator data will be recorded
in a field logbook in accordance with field SOP No. 024. The samples will be collected directly from the

pump discharge hose and placed in the appropriate sample containers. A detailed description of
groundwater sampling procedures is provided in Tetra Tech's field SOP No. 010. Samples will be

collected for the following analyses in the follow mg order: VOCs; ethene, ethane, and methane; SVOCs;
nitrate; sulfate; chloride; alkalinity; and metals

Groundwater samples for analysis of target organic and geochemical indicator analytes not measured on

site will be shipped to a CLP laboratory or lil'A Region 5 Central Regional Laboratory (CRL).

All equipment used to collect the groundwater samples will be decontaminated between sampling locations

as described in Section 5.0 of this FSP and m letra Tech's field SOP No. 002.

If FPD collects groundwater samples tor e \a lua tmg natural attenuation, Tetra Tech wil l provide oversight

of the sampling event. Tetra Tceh w i l l obtain split samples from FPD, who will simultaneously fill its

sample bottles along with Teira lech's sample bottles, as described in Section 4.4 of this FSP.

4.2 LEACHATE SAMPLING ACTIVITIES

This activity will consist of collecting leachate samples from shallow and deep leachate vents within the

landfill (see Figure B-2). The leachate samples from the vents will be collected in the same manner as the
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groundwater samples. For example, three well volumes of the liquid in the leachate vents will be purged

prior to sample collection.

The leachate samples will be analyzed by the CRL or CLP laboratory for VOCs, SVOCs, and geochemical
indicator parameters not measured on site, including alkalinity; nitrate; sulfate; chloride; and methane,
ethane, and ethene, following the same sampling order and procedures discussed in Section 4.1 for
groundwater sample collection. As for groundwater, geochemical indicator data measured on site will be
recorded in a field logbook in accordance with field SOP No. 024.

All equipment will be decontaminated between sampling locations as described in Section 5.0 of this FSP
and Tetra Tech's field SOP No. 002.

~\

If FPD collects leachate samples for evaluating natural attenuation, Tetra Tech will provide oversight of
the sampling event. Terra Tech does not anticipate obtaining leachate split samples from FPD.

4.3 SOIL GAS FIELD MEASUREMENTS

Soil gas in shallow groundwater monitoring wells, and shallow and deep leachate vents (see Figure B-2)
will be monitored in the field for methane, carbon dioxide, and oxygen. A Landtec GA-90 Analyzer will

be used to measure these geochemical indicator parameters in the field. Manufacturer's instructions for
this analyzer are presented in Attachment B of this FSP. After opening the well or vent cover, each

^ parameter will be immediately measured in soil gas with the analyzer at the top of well or vent casing, and
—^ its concentration will be recorded on site in a field logbook in accordance with field SOP No. 024. If soil

gas concentrations at downgradient shallow monitoring wells are above background, the well will be left
open for about one hour to purge stagnant gas and allow fresh soil gas to be produced into the well. After
that time, the soil gas level of each parameter wi l l again be measured and recorded in the field logbook. If
soil gas measurements are sti l l above background, then the gas in the well wil l be purged with an air pump.
The air pump hose wil l be inserted to above the depth of the liquid in the well. The soil gas will be purged

unt i l field measurements are at least equal to background concentrations. The soil gas in the well wil l then
be allowed to recharge for 3 to 4 hours. Methane, carbon dioxide, and oxygen levels in the soil gas in the
well wil l then be recorded in the field logbook in accordance with field SOP No. 024.
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If methane levels exceed acceptable lower explosive limit levels specified in the project-specific health and

safety plan (HSP), the appropriate corrective actions discussed in the HSP will be implemented. If FPD
performs soil gas field measurements, Tetra Tech will provide oversight of the measurement activities.

4.4 SPLIT SAMPLING ACTIVITIES

Tetra Tech will obtain from FPD split samples of soil, sediment, and surface water. Analytical results
from these samples will be used to perform a QC check of the laboratory used by FPD to analyze the

samples. One surface water split sample and one sediment split sample will be collected from Sand Pond

on the south side of the landfill from locations to be determined in the field. Four soil split samples will be

collected from soil sampling locations proposed by FPD near the storm water collection pipe on the north
side of the landfill (see Figure B-3). Exact soil split sampling locations have not yet been determined; this
determination will be made by Tetra Tech in the field based on (1) field screening results, (2) visual
evidence of contamination, and (3) representativeness of surface and subsurface conditions.

FPD will collect all soil, sediment, and surface water investigative samples. Tetra Tech will provide

oversight of the sampling event and wi l l obtain split samples from FPD, who will simultaneously fill its

sample bottles along with Tetra Tech's. Tetra Tech's samples of these media will be analyzed by a CLP

laboratory for VOCs, SVOCs. and metals.

5.0 DECONTAMINATION PROCEDURES

A decontamination area will be temporarily constructed in the maintenance area of the forest preserve.

Sampling equipment will be decontaminated in buckets and drums placed on plastic liners in the

maintenance area. All sampling equipment wi l l be decontaminated prior to use at each sampling location.

Decontamination will consist of removing all visible evidence of contamination using Alconox* soap and

water and rinsing the sampling equipment with distilled water. The decontaminated equipment will then

be allowed to air dry. The groundwater pump will be decontaminated by pumping Alconox* soap and

water through the pump until soap is observed discharging from the hose. Clean tap water will then be

pumped through the pump and hose to remove the soap. Finally, distilled water will be pumped through

the pump and hose to remove the tap water. Decontamination procedures are discussed in further detail

in Tetra Tech's field SOP No. 002. Disposable equipment, such as plastic tubing from the
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peristaltic pump, coveralls, gloves, and boot covers, will be used whenever possible to minimize the
possibility of cross contamination. Decontamination fluids will be collected and stored in 55-gallon drums

as described in Section 8.0 of the FSP.

6.0 SAMPLE HANDLING PROCEDURES

Terra Tech will obtain samples of groundwater, leachate, surface water, soil, and sediment from the

appropriate locations (see Section 4.0); preserve and prepare these samples for shipment; and complete all
necessary paperwork. Sample containers, sample preservation and preparation, sample identification and

documentation, sample chain-of-custody procedures, and sample packaging and shipping procedures are
discussed below.

6.1 SAMPLE CONTAINERS

Contaminant-free containers to be used for samples undergoing inorganic and organic analyses will be
prepared in accordance with the procedures specified in EPA's "Specifications and Guidance for
Obtaining Contaminant-Free Sample Containers" (EPA 1992). Specifications for the containers will be

verified by Tetra Tech by checking the supplier's certified statement and analytical results for each

container lot. These activities will be documented on a continuing basis and the documents will be

maintained in the project evidence file. Sample container requirements are summarized in Table B-6 and

described in detail in Tetra Tech field SOP No. 017.

6.2 SAMPLE PRESERVATION AND PREPARATION

All samples will be preserved as necessan,' and shipped to the appropriate laboratones by overnight express

carrier on the day of collection. Sample preservation, preparation, and maximum holding times are

summarized in Table B-6 and described in detail in Tetra Tech field SOP No. 016.

6.3 SAMPLE IDENTIFICATION AND DOCUMENTATION

Each sample will be designated using a three-component alphanumeric system identifying the project,

sample identifier, sampling location, and sampling depth (for soil samples). The project
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TABLE B-6

SAMPLE CONTALNERS, PRESERVATION, AND HOLDING TIMES

Page 1 of 2

Analytical
Parameter

Number of
Containers Per

Sample Container Type
Preservation

Method Holding Time
Leachate, Groundwater, and Surface Water Samples*
Metals

VOCs

SVOCs

Alkalinity

Nitrate

Sulfate

Chloride

Methane.
Ethane, and
Ethene

One

Two

One

One

One

One

One

Two

1 -liter polyethylene
bottle

40- mL vials with
Teflon®-lined septum
caps
80-ounce amber glass
bottle with Tefion®-
lined cap

500-mL plastic bottle
with Teflon£-lmed cap

500-mL plastic bottle
with TeflonK-lmed cap

500-mL plastic bottle
with Teflon£-lined cap
500-mL plastic bottle
with Teflon R-lined cap

40-mI. with TeflonK-
Imed septum caps

Cool to 4 °C;
adjust pH to <2
with HNOj
4 drops
concentrated HC1;
Cool to 4 °C

Cool to 4 °C

Cool to 4 °C

Cool to 4 °C;
adjust pH to <2
with H,SO,
Cool to 4 °C

Cool to 4 °C

4 drops
concentrated HC1;
Cool to 4 °C

6 months

14 days

Extract within 7
days; analyze
extract within 40
days
Within 24 hours
of sample receipt
by the laboratory
Within 24 hours
of sample receipt
by the laboratory

14 days

14 days

14 days
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TABLE B-6

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Page 2 of 2

Analytical
Parameter

Number of
Containers Per

Sample Container Type
Preservation

Method Holding Time
Soil and Sediment Samples
Metals

VOCs

SVOCs

One

One

One

8-ounce, widemouth
glass jar with Teflon®-
lined cap
4-ounce, widemouth
glass jar with Teflon®-
lined cap
8-ounce. widemouth
glass jar with Teflon®-
Imed cap

Cool to 4°C

Cool to 4°C

Cool to 4°C

6 months

14 days

14 days

Notes:

°C
HC1
HNOj
H,SO4
mL
SVOC
VOC

= Degree C'
= Hydrochloric acid
= Nitric acid
= Sulfunc acid
= Mi lh l i t c r
= Scmivolaiilc organic compound
= Volatile organic compound

Surface water samples wi l l onl\ he analy/ed for VOCs, SVOCs, and metals.
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designation will be "BL" for the Blackwell site. Each sample will be identified by a two-character

alphabetic code corresponding to the type of sample as follows: "LW" for a leachate sample obtained from
a shallow or deep leachate vent, "GW" for a groundwater sample obtained from a monitoring well, "SS"
for a soil split sample obtained from a soil boring, "SW" for a surface water split sample obtained from
Sand Pond, and "SD" for a sediment split sample obtained from Sand Pond.

Each leachate or groundwater sampling location will have up to a six-digit numeric designation. The six-
digit numeric designation will follow the sample type alphabetic code to specify the well or vent from
which the sample was collected. This number may be followed by a one-character alphabetic identifier to

indicate a duplicate sample (D). Field blanks from groundwater sampling will be designated with "FB."
Equipment rinsate blanks from decontaminating sampling equipment will be designated with "ER." Trip

/-N blanks will be designated with "TB." Matrix spike/matrix spike duplicate (MS/MSD) samples will be
'""" identified in the field logbook and clearly designated on the chain-of-custody forms rather than in the

sample identification numbers. Examples of leachate, groundwater, and soil sample numbers are listed
below.

BL-LW-SV1 1 D Blackwell site, leachate sample from shallow vent SV-1 1,
duplicate

BL-GW-MWI45 Blackwell site, groundwater sample from monitoring well 145

BL-SS-SB-02 1 5 Blackwell site, soil split sample from soil boring 02 collected at a
depth of 15 feet bgs

Sampling activities will be documented in a bound logbook using a ballpoint pen in accordance with Tetra

Tech's field SOP No. 024. The time of collection, sample number, sampling location, field observations,

sampler's name, analyses, and sampling depth interval (if applicable) will be recorded in the logbook for

each sample. Each page of the logbook w i l l be dated, numbered, and signed by Tetra Tech personnel.

Field data records will be maintained in accordance with National Enforcement Investigation Center

Policies and Procedures (EPA 1 985)
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6.4 SAMPLE CHAIN-OF-CUSTODY PROCEDURES

All samples will be collected and handled using proper chain-of-custody procedures as outlined in Terra
Tech field SOP No. 018. When collecting samples for laboratory analysis, field personnel will complete
the standard EPA Region 5 laboratory paperwork used for tracking samples, including the following

information:

• Inorganic traffic reports

• Organic traffic reports

• Chain-of-custody forms

• Sample tags

• Custody seals

Tetra Tech will follow the procedures in the EPA Region 5 "SARA/Superfund Sample Handling Manual"

(EPA 1989) to complete the documentation forms listed above.

Terra Tech will appoint a sample custodian. Upon completion of all required documents, the sample

custodian will sign and date the documents and list the time of sample collection. The custodian will also
confirm the completeness of all descriptive information on the cham-of-custody forms, which will be

included with each shipping container. One custody seal will be placed across the latch of the container,

and another seal will be placed on one side of the lid. The lid will be securely taped shut for shipment.

The sample custodian will retain the pink copies of all chain-of-custody forms for Blackwell site project

files.

6.5 SAMPLE PACKAGING AND SHIPPING PROCEDURES

All environmental samples collected for chemical analysis will be shipped on the day of collection using an

overnight delivery service. Sample containers will be placed in plastic bags in case the containers break

during shipment. The sample containers wil l then be placed in coolers filled with a cushioning packing

material such as vermiculite. Ice that has been double bagged will then be placed in the coolers to
maintain the temperature of the samples at 4 "C or lower during transport. Laboratory paperwork for the
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samples will be placed in a sealed plastic bag and taped to the inside of the cooler lid. The cooler lid will

then be taped closed and cham-of-custody seals placed on the cooler lid. All groundwater samples for

chemical analysis will be packaged and shipped as low-concentration samples in accordance with specified
CLP procedures. All leachate, soil, sediment, and surface water samples for chemical analysis will be
packaged and shipped as medium-concentration samples (EPA 1988). All shipping containers will be
labeled as required by the U.S. Department of Transportation. Sample packaging and shipping procedures
are discussed in detail in Tetra Tech field SOP No. 019.

After packaging, the samples will be shipped by overnight carrier to the designated laboratories determined

by the EPA regional sample control coordinator (RSCC). Tetra Tech field technical staff and the sample
coordinator from the Tetra Tech Chicago office will coordinate with the RSCC to obtain laboratories for
the planned analyses.

7.0 TENTATIVE SCHEDULE FOR HELD ACTIVITIES

The following is a tentative schedule for all field activities:

Completion of FSP: January 22. 1998, for draft; February 21,1998, for final

• Field support and mobilization: March 2, 1998

• Collection of leachate and groundwater samples, and split surface water, split sediment,
and split soil samples: March 3 through 13, 1998

• Site demobilization: March 14, 1998

8.0 DISPOSAL OF INVESTIGATION-DERIVED WASTE

All decontamination fluids and groundwater purged prior to sampling will be collected, placed in 55-gallon

drums, and labeled "Decontamination Fluids" and "Groundwater," respectively. Purged groundwater will

be transported from the groundwater monitoring well location to a designated storage area at the end of

each working day. Other wastes, such as personal protective equipment and disposable equipment, will be

double-bagged and placed in steel 55-gallon drums in the storage area. IDW will be stored on site near the
maintenance area.
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Two liquid IDW samples will be collected in accordance with Tetra Tech field SOP No. 008 and analyzed
for VOCs, SVOCs, and metals to determine the appropriate disposal method for the IDW (see Table B-5).
It is anticipated that the liquid IDW will be disposed of at the Wheaton Wastewater Treatment Plant along
with leachate collected as part of operation and maintenance of the LCS. Liquid IDW was disposed of at
this location during the RI (Warzyn 1994).

9.0 HEALTH AND SAFETY PROCEDURES

All field activities will be conducted in accordance with the site-specific HSP which is part of the site-

specific plans for this WA. Prior to the initiation of field activities, all field personnel will read and sign

the HSP to indicate that they understand the plan and agree to operate in accordance with its requirements.
A copy of the site-specific plans, including the HSP, will be kept at the field support area at the Blackwell
site.

10.0 QUALITY ASSURANCE REQUIREMENTS

QA/QC requirements for the field investigation are described in the QAPP, which is Appendix A of the

SAP. A copy of the QAPP will be kept at the field support area at the site for immediate use in resolving
QA issues that arise during field activities.
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PRC Environmental Management, Inc. SOP No. 002
Standard Operating Procedure Page 1 of 5

Revision No. 2
Date of Original Issue: 03/31/91 Revision Date: 06/15/92

Title: General Equipment Decontamination

1.0 BACKGROUND

All nondisposable sampling, personnel, and well drilling and monitoring equipment must be
cleaned before and after each use at each sampling location to obtain representadve samples and to
reduce the possibility of cross contamination.

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for
decontaminating general equipment in the field.

1.2 SCOPE

This SOP applies to decontaminating general nondisposable equipment To prevent
contamination of samples, all sampling equipment must be thoroughly cleaned prior to each use.

1J DEFINITIONS

Alconox or Liquinox - nonpbosphate soaps

1.4 REFERENCES

U.S. Environmental Protection Agency, 1986, RCRA Ground-Water Monitoring Technical
Enforcement Guidance Document, pages 106-107.



PRC Environmental Management, Inc. SOP No. 002
Standard Operating Procedure Page 2 of 5

Revision No. 2
Date of Original Issue: 03/31/91 Revision Date: 06/15/92

Title: General Equipment Decontamination

1.5 REQUIREMENTS AND

The following equipment is required for decontamination:

Scrub brushes
Long-bristle brushes
Large wash tubs or buckets
Alconox or Liquinox
Tap water
Distilled water
Steam cleaner
Aluminum foil
Plastic bags
Plastic sheeting
Methanol. hexane, or isopropanol, if necessary
Nitric acid, if necessary
Drums or containers for decontamination water

2.0 PROCEDURE

This procedure applies to decontaminating all nondisposable personnel, drilling, monitoring,
and sampling equipment.

2.1 DECONTAMINATING PERSONNEL EQUIPMENT

Personnel working in the field are required to follow specific procedures for decontamination
prior to leaving the work area so that contamination is not spread off site or to clean areas. All used
disposable protective clothing, such as Tyvek* coveralls, gloves, and booties, will be containerized
for later disposal. Decontamination water will be containerized in 55-gallon drums. Personnel



PRC Environmental Management, Inc. SOP No. 007
Standard Operating Procedure Page 3 of 5

Revision No. 2
Date of Original Issue: 03/31/91 Revision Date: 06/15/92

Title: General Equipment Decontamination

decontamination procedures will be modified based on the level of protection required. The
decontamination procedures outlined below are applicable to personnel working in Level D.

Personnel decontamination procedures will be as follows:

1. Wash neoprene boots (or neoprene boots with disposable booties) with
Liquinox or Alconox solution and rinse wim clean tap water. Remove booties
and retain boots for subsequent reuse.

2. Wash outer gloves in Liquinox or Alconox solution and rinse in clean tap
water. Remove outer gloves and place into plastic bag for disposal.

3. Remove Tyvek* or coveralls. Containerize Tyvek* for disposal and place
coveralls in plastic bag for reuse.

4. Remove air purifying respirator (APR), if used, and place spent filters in a
plastic bag for disposal. Filters should be changed at least daily depending on
use and application. Wash entire mask in clean warm water or disinfect with
APR wipes at the end of each day. Place respirator in a separate plastic bag
after cleaning and disinfecting.

5. Remove disposable gloves and place diem in plastic bag for disposal.

6. Thoroughly wash hands and face wim clean tap water and facial soap.

2.2 DECONTAMINATING DRILLING AND MONITORING WELL INSTALLATION
EQUIPMENT

All drilling equipment should be decontaminated at a designated location on site before
drilling begins, between borings, and at project completion.



PRC Environmental Management. Inc. SOP N
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Revision No. 2
Date of Original Issue: 03/31/91 Revision Date: 06/15/92

Title: General Equipment Decontamination

Monitoring well casings, screens, and fittings are assumed to be delivered to the site in a
clean condition. However, they should be steam cleaned on site prior to placement downhole. The
drilling subcontractor will furnish the steam cleaner and water.

After cleaning the drilling equipment, field personnel should place the drilling equipment,
well casings, screens, and any other equipment that will go into the hole on clean polyethylene

_ sheeting.
•j

The drilling auger, bits, drill pipe, temporary casing, surface casing, and other equipment
should be decontaminated by die drilling subcontractor by hosing them down with a steam cleaner
until thoroughly clean. Drill bits and tools that still exhibit particles of soil after the first washing
should be scrubbed with a wire brush and rinsed again with a high-pressure steam rinse.

All wastewater from decontamination procedures should be collected in 55-galIon drums or
similar containers.

2 J DECONTAMINATING SOIL SAMPLING EQUIPMENT
3

Soil sampling and groundwater sampling equipment should be decontaminated after each use
as follows:

1. Prior to sampling, scrub the split-barrel sampler, sampling tools, and bailers
in a bucket using a stiff, long-bristle brush and Liquinox or Alconox solution.

2. Clean sampling equipment over the rinsate tub with distilled water and allow
it to air dry. If convenient, bailers and split-barrel samplers may be
thoroughly steam cleaned at a designated decontamination station rather than
being washed by hand.

3. Place cleaned equipment in a clean area on plastic sheeting and wrap with
aluminum foil.



PRC Environmental Management, Inc. SOP No. 001
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Title: General Equipment Decontamination

4. Containerize all water and rinsate.

5. Decontaminate all temporary well material and pipes placed down the hole as
described for drilling equipment

2.4 DECONTAMINATING WATER-LEVEL MEASUREMENT EQUIPMENT

Field personnel should decontaminate the well sounder and interface probe before inserting
and after removing from each well. The following decontamination procedures should be used:

1. Wipe the sounding cable with a disposable soap-impregnated cloth or paper
towel.

2. Rinse with deionized. organic-free water.

2.5 DECONTAMINATING GENERAL SAMPLING EQUIPMENT

All nondisposable sampling equipment must be decontaminated using the following
procedures:

1. Select an area downwind and downgndient from sampling locations to avoid
cross contamination between sampling points.

2. Maintain the same level of protection as was used for sampling.

3. To decontaminate a piece of equipment: use an Alconox or Liquinox wash; a
. tap water wash; a solvent rinse (methanol, hexane, or isopropanol), if

applicable, or a dilute (0.1N) nitric acid rinse, if applicable; and a distilled
water rinse. Allow to air dry. Use a methanol, hexane, or isopropanol rinse
for grossly contaminated equipment (for example, equipment that is not
readily cleaned by the Alconox wash).

4. Place cleaned equipment in a clean area on plastic sheeting and wrap with
aluminum foil.

5. Containerize all water and rinsate.
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PRC Environmental Management, Inc. SOP No. 003
Standard Operating Procedure Pai« l °f 9

Title: Organic Vapor Air Monitoring Revision No. 0
Revision Date: ____

Date of Original Issue: 03/31/91

1.0 BACKGROUND

Exposure to airborne organic contaminants can present i significant threat to worker health and
safety. Identifying and quantifying these contaminants through air monitoring is *flre"*i*l for
reconnaissance activities. Reliable measurements of airborne organic contaminants are necessary for
selecting personal protective equipment, delineating areas where protection is needed, assessing the
potential health effects of exposure, and determining the need for specific medical monitoring.

1.1 PURPOSE

This standard operating procedure (SOP) discusses factors to consider when conducting organic vapor
air monitoring.

1.2 SCOPE

This SOP discusses procedures, instruments, and variables affecting outdoor monitoring for assessing
airborne organic vapor contamination. The instrument manuals, which outline the procedures for use
of an HNu* photoionization detector (PID) and a Foxboro* organic vapor analyzer (OVA) flame
ionization detector (FID), are included in Appendices A and B, respectively.

U DEFINITIONS

Flame lonization - A process by which a sample gas is ionized with a flame allowing a count of
carbon atoms to determine organic vapor concentration



PRC Environmental Management, Inc. SOP No 003
Standard Operating Procedure Page 2 Of 9
Title: Organic Viper Air Monitoring Revision No. 0

Revision Date:
Date of Original Issue: 03/31/91

Flame lonization Detector (FID) - A portable instrument used to detect, measure, and provide a
direct reading of organic vapor concentrations by which a sample gas is ionized with a flame allowing
a count of carbon atoms

lonization Potential - The amount of energy needed to strip an electron from the orbit of its resident
molecule, expressed in electron volts

Organic Vapor - Airborne compounds composed of carbon, hydrogen, and other elements with
chain or ring structures

Organic Vapor Analyzer (OVA) - A portable instrument used to detect, measure, and provide a
direct reading of the concentration of a variety of trace organic gases in the atmosphere through flame
iooization

Photoionization - A process involving the absorption of ultraviolet light by a gaseous molecule,
leading to ionization

Photoionization Detector (PE>) - A portable instrument used to detect, measure, and provide a
direct reading of the concentrations of a variety of trace organic gases in the atmosphere through
Photoionization

1.4 REFERENCES

NIOSH/OSHA/USCG/EPA. 1985. 'Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities." U.S. Government Printing Office. Washington, DC.
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1J REQUIREMENTS AND RESOURCES

The equipment used to conduct direct reading monitoring of airborne organic compounds consists of
an HNu* PID and a Foxboro* OVA FID. Other equipment such as a microtip PED is available to
conduct similar air monitoring. Calibration gas is also required.

2.0 PROCEDURES

The following subsections present a detailed discussion of direct-reading instrument constraints,
accurate recording and interpretation of instruments, the HNu* PID, and the OVA FID.

2.1 DIRECT-READING INSTRUMENT CONSTRAINTS

All direct-reading instruments have inherent constraints in their ability to detect gaseous organic
compounds. They usually detect and/or measure only specific classes of chemicals. Generally, they
are not designed to measure and/or detect airborne concentrations below 1 part per million (ppm).
Finally, many direct reading instruments that have been designed to detect one particular substance
also detect other substance*, causing interference and possibly resulting in false readings.

12 ACCURATE RECORDING AND INTERPRETATION

Direct-reading instruments must be operated and the data interpreted by individuals who understand
the operating principles and limitations of the instruments. At hazardous waste sites where unknown
and multiple contaminants are frequently encountered, instrument readings should be interpreted
conservatively.
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The following guidelines promote accurate recording and interpretation:

• Calibrate instruments in accordance with the manufacturer's instructions before and
after every use.

• The instrument's readings have limited reliability when specific organic contaminants
are unknown. When recording readings of unknown contaminants, report them as
*X" instrument units or as a 'positive response" rather man in specific concentrations
in measured units such as ppm.

• Conduct additional monitoring at any location where a positive response occurs.

• Report a reading of zero as nondetectable (ND) rather than as "clean". Quantities of
chemicals may be present but at concentrations mat are not detectable by the
instrument.

• Repeat the air monitoring survey using other detection devices.

2 J HNu* PHOTOIONIZATION DETECTOR

The following subsections discuss the procedures for use, application, detection method, limitations,
general care and maintenance, and typical operating time of the HNu* PID.

2 J.I Procedures for Use

The procedures for using the HNu* PID is explained in the instruction manual in Appendix A of this
SOP.
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2J.2 Application

The HNu* PID can be used to detect total concentrations of many organic and some inorganic gases
and vapors. It can also be used in conjunction with omer detection devices such as colorimetric
indicator detector tubes, to identify specific compounds.

2 J J Detection Method

The HNu* PID ionizes molecules using ultraviolet (UV) radiation. The radiation strips electrons
from the molecules, producing ions that produce a current proportional to the number of tons
generated. The HNu9 PID is more sensitive to aromatics and uauniratfri compounds than the
Foxboro* OVA FID. The PID is nonspecific for gas and vapor detection for organics and some
inorganics. The PID is also sensitive to 0.1 ppm of benzene. Sensitivity is related to the ionization
potential of die compound being monitored.

2.3.4 Limitations

The HNu* PID cannot be used to:

• Detect methane

• Detect a compound that has a lower energy level than the ionization potential of the
PID

• Respond accurately to a mixture of gases or vapors

• Respond accurately in high humidity or very cold weather

• Respond accurately when interference from other sources is present
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2J.5 General Care and Maintenance

The HNu* PID needs to be recharged every 10 hours or have its battery replaced. The lamp window
in the probe must be cleaned regularly. The instrument and its accessories must also be regularly
Cleaned

2 J.6 Typical Operating Time

The HNu* PID can run for 10 hours on a charged battery or S noun with a strip chart recorder. The
battery needs to be recharged for 14 hours; therefore, additional batteries are recommended when
conducting field work.

2.4 FOXBORO* ORGANIC VAPOR ANALYZER FLAME ION1ZATION DETECTOR

The following subsections discuss the application, detection method, limitations, general care and
maintenance, and typical operating time of the Foxboro* OVA FID.

2.4.1 Procedures for Use

The procedures for using the Foxboro* OVA FID is explained in the instruction manual in Appendix
B of this SOP.

2.4.2 Application

When set in the survey mode, the OVA FID can detect the total concentration of many organic gases
and vapors. In the gas chromatography (GC) mode, the OVA FID can identify and measure the
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concentrations of specific compounds. In the survey mode, all organic compounds are ionized and
detected at the same time. In the GC mode, volatile species are ionized and detected separately.

2.4 J Detection Method

Organic gases and vapors are flame ionized in the OVA FID. The ions produce a current that is
proportional to the number of carbon atoms present. This is then interpreted by a deflection on the
instrument's meter. In the survey mode, the FID functions as a nonspecific total hydrocarbon
analyzer. While in the gas chromatograph mode, the FID provides a tentative qualitative and
quantitative identification of gases and vapors. The FID is most sensitive to saturated hydrocarbons,
alkanes, and ugyafliratad hydrocarbon alkanes. The FID is not suitable for inorganic gases such as
chloride, hydrogen cyanide, and ammonia. The FID is also leu sensitive to aromatics and
MnaatsmfH compounds than the HNu* PID. Gases and vapors that contain substituted function
groups such as hydroxide (OH*) reduce the detector's sensitivity. Finally, if die operator monitors for
a specific gas or vapor, the operator should know the chemical standard and calibration column for
that particular gas or vapor.

2.4.4 Limitation*

The OVA FID has the following limitations:

• Detection of inorganics and some synthetic gases and vapors because sensitivity
depends on the compounds measured

• Detection of organic* and inorganics in ambient temperatures of less than 40° F
<4°Q

• Identification of specific compounds with the OVA FID because of varying ambient
conditions such as temperature and humidity
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• Identification of organics or inorganics in high concentrations or in an oxygen-
deficient atmosphere because the instrument would require modifications; therefore,
die OVA FID may detect inaccurate readings

• Detecting organic or inorganics in the survey mode, readings can be only reported
relative to me calibration standard used, such as methane equivalents

• Identification of a specific contaminant because me OVA FID must be calibrated with
mat specific contaminant

- 2.4 J General Care and Maintenance

The hydrogen fuel supply must be monitored during use to maintain an adequate supply. Also, the
OVA FID user should perform routine maintenance procedures described in the instruction manual in
Appendix B of mis SOP and routinely check the OVA FID for leaks.

2.4.6 Typical Operating Time

The OVA FID can typically run continuously for 8 hours on a fully charged battery or 3 hours with a
strip chart recorder. The OVA FED battery must be recharged every 8 hours or replaced, as needed.

,-•••»•>

3.0 VARIABLES AFFECTING OUTDOOR AIR MONITORING

Complex environments containing many substances such as those associated with hazardous waste
sites pose significant challenges to accurately and safely assess airborne contaminants. Several
independent and uncontrollable variables (most notably temperature and weather conditions) can affect
airborne concentrations. These factors must be considered when conducting air monitoring and
interpreting data. The following environmental variables must be considered:
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Temperature - An increase in temperature increases the vapor pressure of most

• Wind Speed - An increase in wind speed can affect vapor concentration near a
free-standing liquid surface. Dust and particulate-bound contaminants are also
affected.

• Rainfall - Water from rainfall can essentially cap or plug vapor emission routes from
open or closed containers, saturated soil, or lagoons, thereby reducing airborne
emissions of certain substances.

• Moisture - Dusts, including finely divided hazardous solids, are highly sensitive to
moisture. Moisture can vary significantly with respect to location and time and can
also affect the accuracy of many sampling results.

• Vapor Emissions - The physical displacement of saturated vapors can produce
short-term, relatively high vapor concentrations. Continuing evaporation and/or
diffusion may produce long-term vapor concentrations and may involve large areas.

• Work Activities - Work activities often require the mechanical disturbance of
contaminated materials, which may change the concentration and composition of
airborne contaminants and contribute to airborne emissions from gasoline or diesel
engine emissions.

These conditions should be reponed with the OVA FID meter readings to provide an accurate
interpretation of monitoring results.
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SAFZTY

The following arc general safety precautions that are not related to any
specific procedures and therefore do not appear elsewnere in this publicatisn.
T!-.es« are recommended precautions that personnel oust understand and apply durir.c
many phases of operation and maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must ac all times observe all safety regulations. DO
not replace components ox make any. adustffients. inside. the. equipment with the high
voltage supply turned on. Under certain conditions, dangerous potentials may
exist when the power control is in the OFF position, duo to charges retained by
capacitors. To avoid casualties, always remove power and discharge and ground a
circuit before touching it.

00 NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into the equipment for the
purpose of servicing or adjusting except in the presence of someone who is
capable of rendering aid.

RESUSCITATION

Personnel working with or near high voltage should be familiar with modern
methods of resuscitation. Such information may be obtained from the Bureau of
Medicine and Surgery.

The following warnings appear in the text in this volume, and- are
here for emphasis.

WARNINGS: Do not observe the light source closer than 6
inches. When necessary, observe only briefly. Continued
exposure to ultraviolet energy generated by the light source
can b« harmful to eyesight.
A high reading on the meter should be cause for protective
action since the instrument measures gases in the vicinity of
the operator.
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CHAPTER 1

GENERAL I^CPMATICN AND SAFETY PRECAUTIONS

1-1 SAFETY PRECAUTIONS

Safety precautions to be exercised in the use and repair of this equipment
are described in the Safety Summary in the front section of this manual.

1-2 INTRODUCTION

This manual describes the operation, maintenance and parts list for the
Photoionization Analyzer, Model HW 101, HOT Systems Inc., 160 Charleoont St.,
Newton, MA 02161, eel: 617-964-6690.

1-3 EQUIPMENT DESCRIPTION

The Photoionization Analyzer is a portable instrument used to detect and
measure the concentration of a variety of hydrocarbon gases in various
atmospheres. The analyzer consists of a probe and a readout assembly (see Figure
1-1). The probe contains the sensing and amplifying circuitry; the readout
assembly contains the meter indicator, controls, and power supply.

Reference data on the analyzer is given in Table 1-1. Physical
characteristics of the equipment are given in Table 1-2.

Characteristics of equipment required for maintenance and calibration are
given in Table 1-3.
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CHAPTER 5

TROUBLESHOOTING

5.1
The initial step of any troubleshooting is a thorough visual inspection to

:ox for possible loos* or open connections, shorts, dust or other obvious
:r.ditions.

Detailed troubleshooting for fault location and correction is accomplished
• steps outlined in the following.

Fault Logic Diagram Figure 5*1
Test Points, Power Supply PCS Figure 5-2
Troubleshooting Data Table 5-1
Troubleshooting Index Table 5-2

'"̂  Fuse Index Table 5-3
,_ Indicator T,amp Index Table 5-4

Relay Index Table 5-5
Pad Data, Power Supply PCS Table 5-6
Pin Data, Amplifier PCB, P2/J2 Table 5-7
Pin Data, Probe Cable, P3/J3 Table 5-8

isassembly and reassembly as may be required for checking the equipment or
ng parts are described in Chapter 6.

WARNING

Turn the function switch on the control panel to the OFF
position before disassembly. Otherwise high voltage of -1200
VDC will be present.

HMMTNG

Do not observe the light source closer than 6 inches, when
necessary, observe only briefly. Continued exposure to
ultraviolet energy generated by the light source can be
harmful to eyesight

HARMING

When conducting tests on analyzer in open condition, exercise
great care due to presence of high voltage.
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TABLE 5-1

TROUBLESHOOTING CATA

Symptom Probable Cause Corrective Action

1. Meter indicates
low battery

a. Battery charge low

b. Battery dead

c. Blown fuse
(Fl,2A,Fig.3-3)

d. Bad connections

e. Broken -meter
movement

2. Low battery a. Power supply
defective.

1) Recharge battery,
checJc meter with
function switch in
BAIT position to
ensure the charger
is operating
properly
(See Table 2-1)

1) Disconnect battery
and checJc with
voltohmeter.
Should read -11
-15 V DC. Replace
if dead.
(See Section 6-2.2)

1) Check fuse. If
blown, check low
battery for
evidence of shorts
in wiring, then
replace fuse.

1) ChecJc wiring
connections.
Repair poor or bad
connections.

1) Tip instrument
rapidly from side
to side. Meter
needle should move
freely, and return
to zero. If
faulty, replace
with new meter.

1) Check power supply
voltages (see
Figure 5-2 and
Table 5-6). If in
error replace
control assembly.
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3. -V laao rot CM

4. Pump not running

High voltage
ir.teriscJe
(Mlcrcswitcr. S2)
ac prcoe caole csnnectcr
on readout assy not
operating

b. High, voltage
supply out or
faulty.

c. Lamp not maJcing
proper connection
with high voltage

d. Lamp faulty

e. Short in high
voltage lines.

a. Pump stuck

b. Pump connections
faulty

c. Low or dead battery

d. Pump voltage not
correct

1) Check by applying
pressure to switch
plunger with cable
in place.
Adjust hex screw on
side of cable con-
nector, if required
to increase throw
of switch plunger.

1) Check high voltage
output on power
supply board (pad
22). If voltage
not correct (See
Table 5-3) replace
control assembly.

1} Remove lamp, clean
and tighten
contacts, re-
install laap.

1} Replace lamp.

1) Check wiring from
power supply board
to probe cable
connector (J3 pin
D) to UV lamp
contacts (01).
Remove any shorts.

1) Disassemble probe
and clean passages
with care.

1) Check for wiring
connections at pump
motor and at probe
cable connector.
Repair as required.

1) Check battery
output (power
supply board,pad 8)
Recharge or replace
battery as
required.

1) Check pump voltage
(power supply board
pads 19 and 21, probe
cable pins A and C).
If not correct, replace
control assembly.
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Syntptcn Probable Cause Corrective Action

5. Mecer does noc
respond.

S. Meter doe* not
return to zero
in STANDS*

a. Dirty or open probe
connection.

b. Broken meter
movement. .

c. Dirty or open
connections to meter

d. Low or dead battery

e. Blown fuse

a. Broken meter
movement

b. Dirty or open
connections to meter

c. Dirty or open
connections in probe.

d. Zero adjust faulty

e. Amplifier faulty

2) If pump voltages
correct, replace pump.

1) Clean and tighten or
resolder
connections in
probe.

1) See 1-e-l above.

1) Clean and tighten
connections at
meter.

1) Set 4-c-l above.

1) See 1-a-l above.

1J See 1-e-l above.

1) See 5-c-l above.

1) See S-a-1 above.

1) Rotate zero adjust
pot
(see Fig. 2-1)
(R50, Fig. 3-4).
Check pot output at
meter probe
connector (J3 pins B
and L). If voltage
does not vary,
replace zero adjust
pot.

1) Rotate zero adjust
pot.Check amplifier
output at power
supply PCB (Pad
11), amplifier
board connector
(P2/J2 pin £), or
probe connector
(P3/J3 pin E), or
observe meter.
If voltage level on
meter does not
respond, replace
amplifier board.



SYins;sn
lan cnamcer
shorted

Meter readings
high or low.

a. Incorrect
calibration

b. Lamp dirty.

c. Contamination in
ion chamber.

d. 0 ring leaking
or missing

e. Power supply board
faulty.

f. Dirty or loose
connections.

g. Probe may be
leaking

1) Clean ion chamber.
(See para. 4-3)
Recheck analyzer
operation in
returning
CO zero at STANDBY.

2) Replace ion chamber.

1) Recalibrate
(see para 4-4).

1) Clean lamp
(see para 4-3).

1) Clean ion chamber
(see para. 4-3).

1) Check 0 rings and
adjacent surfaces
(see para. 6-2.1).

1) Check power supply
board outputs, (pads
17, 20, and 22 Table
5-3). If voltages not
correct, replace
control assembly.

1) Clean or tighten
connections at
amplifier board, probe
cable, and meter.

1) Place finger over
filter nozzle inlet
and check flow at
the exhaust. There
should be no flow.

2) Remove filter nozzle
and place finger over
inlet and recheck flow
at exhaust. There
should be no flow.

3) Zf still leaking,
remove end cap and
ion chamber and block
inlet to pump at small
"0" ring on retainer.
There should be no flow.
If still leaking at this
point, call HNU Service
Department.



Symptom Probable Cause Corrective Acti'

3. Meter erratic,
unstable or
non-repeatable

9.Drifting meter
reading*

10.LED Readout
on probe

a. Loose cable
connection

b. Dirty or loose
meter connections

c. Contamination in
ion chamber.

d. Power supply board

e. Unstable or noisy

f. Function switch in
high gain, moat
sensitive position
(i.e., 0-20ppm)

g. Pump not operating
properly.

h. Gas flow slow or

i. Meter contacts
dirty or loose.

j. Electromagnetic
interference

h. Hi Voltage
Interblock

a. Ion Chamber
contaminated.

a. Out completely
Meter OK

b. Some segments out

1) Check cable connect!:
at control panel.
Observe meter. Tight
cable as required.

1) Check meter
connections. Clean a
tighten as required.

1) Clean ion chamber,
(see para. 4-3).

1) See 7-0-1 above.

1) Observe lamp (Importau
see Warning, Sec- i ;
If operation
replace lamp

1) Unstable meter
operation is common
with function switch '
most sensitive posi*
Turn switch to le.--"
sensitive positio
desirable.

1) See 7G

1) See 4-a-l above.

1) Clean and tighten
contacts

•v̂

1) See 2-4.2

1) See 3-A-l

1) Clean ion chamber.
(See para. 4-3)
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TAflLZ 5-2

THOUSLZSKOOT:::G I

Troubleshooting
aligrsient /

(Tibl« 5-2 Para.)

Diagram
(Fig. N'o.)

functional
Description
(Para.)

'Circuitry

:ply

:er

)Z

1,4,5

5,6,7,8,9

1,5,6,7,8

2,3,4,7,8

4,8

3,7,8

6,7,8

3-4

3-4

3-4

3-4

3-4

3-4

3-4

3-2

3-2

3-2

3-2

3-2

3-2

3-1,3-2
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TA3LZ 5-3

PAD DATA, POWER SUPPLY PC3

Pad
NO.

Signal
Name

voltage
(Vdc)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

22

23
24
25
25
27
23
29
30
31

Battery Positive(*)
Ground
Battery Charger (+)
Low Battery Indicator
Low Battery Indicator
Hi-Volt Relay Disconnect -Pump Ground
Battery Charger (-)
Battery negative (-)
Battery negative (-)
Hi-volt relay disconnect
Amplifier Signal
Signal divider for span control

Ion chamber accelerating voltage
Zero adjust voltage power
Mot Used
Amplifier Power
Pump Power

UV Lamp

Output Signal to Meter
Battery Check Voltage
Not Used
Signal Feedback
Ground
Ground
Not Used
Ground
Ground

0
0
0

•12(See Note)
•11 to - 15
•11 to - 15
•11 to - 15
0 or -12
0 to -5
0 to -5

+180
1-18 to +21

-9.5 tolC
-lO.nomina*
(see NOTE)
up to -1200
(see para32)
0 to -5
-11 to -15

0
0
0

0
0

to -5

NOTE: Differential voltage for pump between pads 21(+) and 6(-> will
be between 9.0 and 11.0 volts OC.
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7A3LS 5-4

PIN CATA, AMPLirilR PCS, P2/J2

A

a
c
D

E

F

3

Ground

Span Control Setting

Zero Adjust

Ampiifitr Pow«r

Amplifier Signal

Zaro Adjust Voltage

Zero Adjust

0

varying

varying

-9.5 to -10.5

0 to -15.0

+18 to +21

varying
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TABLE 5-5

PIN DATA, P3QBE CABLE, P3/J3

Pin t Signal Name Voltage (V DCJ

A
a
c
0

E
F
H
J
K
L
M

N

Pump Ground
Zero Adjust
Pump Power
uv Lapp
Amplifier Signal
Ground
Span Control Setting
Ground
Zero adjust Voltage
Zero Adjust
Ion Chamber accelerating

voltag*
Amplifier Power

-12 nominal
varying
-1.0 nominal
up to -1200
(see para. 3-2)
0 to -5.0
0
varying
0
+18 to +21
varying
+180

-9.5 to -10.5

NOTE: Differential potential for pump between
pins C(+) and A(-) will be between 9.0 an
11.0 Volts DC.
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CHAPTER 6

crr/i XAINTSKANCE

5-1 ::,T
The scope and function of corrective maintenance of t.te.e

analyzer consists of the disassembly, replacement of component parts
and subassemblies and the reassembly... All adjustments and
calibrations are described in chapters 2 through 5.

6-2 EQUIPMENT DISASSMBLY/REASSEMBL*

Disassembly and reassembly of the analyzer for maintenance and
part replacement can be accomplished as follows.

6-2.1 PROBE ASSEMBLY

WARNING

Turn the function switch on the control panel to the OFT
position before disassembly. Otherwise nigh voltage of -
1200 VDC, will be present.

Disconnect the probe cable connector at the readout assembly.

Hold the lamp housing with the black end cap upright. Loosen
the screws on the top of the end cap, separate the end cap and ion
chamber from the lamp and lamp housing.

CAUTION

Car* must b« taken so that the ion chamber does not fall
out of th« end cap or the light source does not fall out of
the lamp housing.

Be sure to retain all "0* rings and gaskets to ensure
leak tight reassembly.
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Turn the end cap ever :n the hand. Tap lightly en the t=p.
The ion chamcer should fall cut cf the end cap.

Place one hand over the tsp of the lamp housing and tilt
slightly. The lamp will slide out of the housing.

Clean or replace the lamp as required (see Section 4-3 for lamp
cleaning].

Remove any dust or particles that may be deposited in the
sample passages by gently blowing, or by lightly brushing with a
camels hair brush. • Extreme carr i* required to prevent damage to the
pump.

Inspect the surfaces adjacent to- the 0-rings for evidence of
leakage. Replace any 0-rings where such evidence appears. A special
tool is required to remove the lamp housing from the probe. Contact
HNU Systems.

The amplifier board can be removed from the lamp source housing
subassembly, (see Fig. 6-2) by unsnapping the coaxial connector, Jl,
and then removing the retaining screw. The amplifier board will then
slide out of the housing assembly.

Reassemble the probe by first sliding the lamp back into the
lamp housing. Place the ion chamber on top of the lamp housing,
making sure that the contacts are properly aligned, and "0" rings are
seated correctly. The ion chamber fits only one way.

Place the end cap on top of the ion chamber and replace the two
screws. Tighten the screws enough to seal the Oring. Check to be
sure the assembly is leak tight by bloclcing the sample inlet and
checking for no-flow at the exhaust.

Check ion chamber alignment. It only fits one way.

Align the 12 pin probe connector to the readout assembly and
reconnect with a twisting motion until a click occurs. Check to
ensure the high voltage micros*iten is properly depressed.

Perform zero adjustment (Section 2-3, steps f thru h) and
calibrate (Section 4-4) after probe repair, lamp replacement, or
probe replacement.
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6-2.2 3IADOLT ASSI.MSLX

WARNING

Turn the function switch on the control panel to the OFF
position before disassembly. Otherwise, high voltage of -
1200 VDC will se present.

Disconnect the probe cable connection. Loosen the screw on the
bottom of the case and, holding the instrument by the bezel, remove
the case. (See Fig. 6-3). Remove-and replacr the snbassemlies as
follows:

a. Control assembly - The control assembly is- bonded to the bezel and
is not removable.

b. Meter - The meter may be removed and replaced by tha following steps.
(Maintain sealing gasket in original location)

1) Disconnect the leads from the meter.

2) Remove 2 screws from clasps holding meter in place.

3) Loosen 2 nuts on clasps.

4) Move clamps inward to clear opening.

5) Move bezel with mater forward out of assembly.

6) Transfer the clamps to the new meter.

7) Reverse steps 1) thru 6) to install new meter.
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c.. Battery - The battery x.ay be removed ana replaced by the
fallowing steps:
1) Disconnect the molex connector to the battery.

2) Remove 4 screws on battery bracket holding battery in
place.

3) Remove battery from the bracket on the end away from
the control assemcly.

4) Install new battery by reversing steps 1) thu 3)
above.

5) On the power suply board, turn- R33 (see Figure 5-2) a
20 turn 10k potentiometer, fully counter clockwise.

6) Charge the battery until fully charged (approx. 2
hrs).

7) Operate the analyzer on on* of the three ppa range
settings for 41/2 hours.

3) Adjust R53 (SM Figure 5-2) in a clockwise direction
until the low battery LEO indicator just comes on.

9) Recharge the battery. The analyzer will now operate
for 10 hours before the low battery indicator comes on.



GRCCT ASSEMBLY PARTS LIST

Figure 6
Index No.

1

2

3

4

6

7

8

9

10

11

12

13

14

15

Pare
Nutter

AC1C3981

AD103960

DA100049-1

AC103980

AB100008-A1

A81022S6-A1

A01039B3

DB1000S3-1

OB104124

568-020

568-012

568-005

568-002

Inscription
1 2 3 4 5 6 7

Probe assemoly: provides
gas detection

Shell and cable assy: consists
of shell, base, handle, knob
cable and connector

Exhaust screw

Lamp Housing: provides housing
p me

light source (lamp)

Pump Assy
Amplifier PC3

. Ion chamber assy

End cap
Screw: end cap assy, 6-32 x
1 1/4 pin head, with internal
tooth standard washer 16, both
stainless steel

Probe extension: 8* length

0-Rlng: Ion chamber seal.
1" O.O., 70 Duro AM, (90512)

0-Ring: Exttnsion seal, 7/16"
10 70 Duro ARP, (90512)

0-Ring: seal, 7/32" 00,
70 Duro, ARP, (90512)

0-Ring: seal, 13/16" 00,

Units
cer
Assy

1

1

1

1
PCB

1
•>M
1

1

1

1

2

1
A,

1

•«,
1

1

1
70 Duro, AM, (90512)



FIGURE 7-1
PARTS LOCATION, PROBE
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GROUP ASSEMBLY PARTS LIST

Figure 6
Index

Part
Number

Description
1 2 3 4 5 6 7

Units
Per
Assy

7-2

2

3

7-3 1

4

5

AC103959

AC103961

DCI00012-1

AB100086-A1

DA1C1816-1

OA100029-1

AC103963

AA100011-A1

OB100017-1

DB100013-1

AC102269-A1

00102240

DB100050-1

AC103953

AB103965

Readout assy: provides control
and indications

Meter & Bezel Assy

Meter: 4 1/2" (11.3 cm.), Tiut
band movement, graduated
0-5-10-15-20 division

Switch: Function switch, rotary
£ position,(Ref Oes: SI)

Potentiometer: span control,
10 turn 100K, Spectrol IS34
(02111) (Ref Oes: RS1)

Potentiometer: zero adjust
turn, 10K, CIS #VA45R103A
(23223) (Ref Oes: R50)

Control assy: consists of
bracket power supply PCS,
cable fuse and power jade

Fuse: 2A, Bussman IAGC-2 (71400)
or Fusetron IMDL-2
(07639) (Ref Oes: Fl)

Battery: 12 V dc, 2.5 ampere-
hours (Ref Oes Bl)

Strap, necJc: supports readout
assy from necJc of operator
when in use
Strap/ waist: secures readout
assy to waist of operator
when in use

Charger, battery: 15.0 V dc,
120 Vac, Iph input.

Case, cover
Case, readout. a*iy

Display Driver Board Assy

Low Bat Board Assy



3 (BEHIND PANEL)

2 (BEHIND PANEL)
4 (BEHIND PANEL)

RGURE 7-2
PARTS LOCATION, READOUT ASSEMBLY
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FIGURE 7-3 .
PARTS LOCATION, OUTER ASSEMBLY



NUMERICAL U

Pare
Numaer

AD102242
AA100011-A1
AA100111-A1
AS100008-A1
AS100086-A1
AB102256-A1
AC100004-AI
AC100107-A1
AC102257-A1
AC102260-A1
AC102269-A1
AGC-2
OA100029-1
DA1QG049-1
DA101816-1
DB100017-1
DB100018-1
DB100050-1
DB100053-1
DB100012-1
DD102240
MDL-2 or AGC-2
PA1CC009-A1
PA100010-A1
VA45R103A
534
568-025
568-005
568-012
568-020
AC100005-A1
DC102573
DC102S79

figure and
Index Number Source

1-1
7-2-7
7-1-11
7-1-6
7-2-2
7-1-7
7-1-2
7-1-4
7-1-1
7-2-5
7-3-3
7-2-6
7-2-4
7-1-3
7-2-3
7-3-1
7-3-2
7-3-5
7-1-9
7-2-1
7-3-4
7-2-7
7-1-5
7-1-12 thru 7-1-15
7-2-4
7-2-3
7-1-15
7-1-14
7-1-13
7-1-12
7-1-8
4-3-1
4-3-2

Maintenance

PD
PA
PA

PA
PA
PA
PA
PA
PA
PA

PA

PA
PA
PA
PA
PA

PA
PA
PA
PA
PA
PA
PA

Codes

Recoverafiiiicy

3L
3L
32

3L
3G
32
3L
3L
32
3Z

32

32
32
32
32
32

32
32
32
32
3L
32
32

L
L
Z

L
G
Z
L
L
Z
Z

Z

Z
Z
Z
Z
Z

Z
Z
Z
Z
L
Z
Z
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RE?E3£NCS lESI ICN INDEX

Reference
Designation ?arc

Numfcer

81

RSO

31

AA100011-A1

ACC-2 or MDL-2

DA100029-1, VA4SR103A

OA10181S-1, 534

AS100086-A1



AVAILA3L£ SPARE PARTS KITS

PA100010-A1 0-Ring Kit: Contains two each of 568-020, 568-
012. 568-005 and 568-002

PA-102743-A1 Fivt Pitce Spare Parts Kit: Contains one each
'of PA100009-A1 UV light source, AA100011-A1
Battery, AB102256-A1 Amplifier PCB, AC102260-A1
Control Assembly and PA100010-A1 ORing Kit.

PA-102744-A1 Three Piece Spare Parts Kit: Contains one each
of PA100009-A1 UC light source, AA100011-A1
Battery and PA100010-A1 0-Ring Kit.
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TECHNICAL SPECIFICATIONS REPORT
HM-101 TEST RESULTS

S/N: • 970139

LAMP VOLTAGE
BIAS VOLTAGE
PUMP VOLTAGE 1
PUMP VOLTAGE 2
PUMP VOLTAGE
BATTERY CHARGER
RECORDER OUTPUT
POT • -
BATTERY
+20 VOLTS
-10 VOLTS
MILLIBAR READING
RESPONSE TIME
ISOBUTYLENE
FLOW RATE cc/min

-409.23
178.81
-1.82
-10.94

9.12
-14. 97
-1.27
-0.88
-12.69

19.28
-9.97

255-MBAR
3.00

51
179.05

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS

seconds
ppm

LAMP TYPE:
LAMP S/N:
PUMP S/N:
POWER SUPPLY S/N:
CHARGER S/N:
AMP BOARD S/N:
BATTERY S/N:
•POT VALUE
GAIN RESISTOR:

TEST DATE
TEST TIME

10.2ev
R666
5427A
1353
8863
8183
970139
2208.36 OHMS
5.6me( OHMS

05/08/89
10:44:10

DATE OF QC INSPECTION:
DATE TO STOCK:

DATE SHIPPED:

GENERATED BY HNU SYSTEMS:LOTUS/101
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M l 6 1 1 - 1 3 2

I.WQOIICTIOM
The OV» 128 CENTURY Organic Vapor Analyzer
(OVA 128) 1$ manufactured m two configurations.
These are:

- Basic Flime tomzation Detector for
.•nonitonng total Hydrocarbons

- Gas cnromatograpn (CO supplied with two
columns

A battery charger can DC ordered for either
120 V ac. 60 HZ or for 220 V ac. SO HZ.
Electrical Certifications are:

- FM certified far use in Class I. Croups A.
3. C. and 0, Division 1 hazardous locations.

- BASEEFA certified intrinsically safe.
Ex ib. for IIC. Zont 1. Temperature
Class T4. BASEEFA No. 76002/8 Std. SFA 3007.

Accessories for the OVA 128 are:
- Strip Chart Recorder - either FM or BASEEFA

certified.

- Activated Charcoal Filter Adapter - used
for zeroing the analyzer in a contaminated
environment and to differentiate the
methane and etnant portions fro* the total
hydrocarbon reading. Also used with
desiccant as a moisture trap.

- SamoU Ollutor Kit for 10:1. 25:1. or S0:1
sample dilution.

- Septum Adapter for direct on-line syringe
injection with the CC.

- Portable Isothermal Pack (PIP) for
temperature control of CC columns.

The OVA 128 1s a sensitive instrument designed
Co TO*sure trace quantities of organic vapors
m air. It is essentially a flame 'onizaUon
detector such as utilized in laboratory gas
cnromatographs and has similar analytical
capabilities. The flame lontzation detector 1s
an almost universal detector for organic
compounds with the sensitivity to measure in
'.he parts per million range (V/V) in the
presence of atmospheric moisture, nitrogen
oxides, carbon monoxide, and carbon dioxide.

The instrument has broad application since U
his a chemically resistant air sampling system
md can be readily calibrated to measure almost
all organic vapors. It has a single linear
scale readout from 0 ppm to 10 ppm with a XI.
X10. and xlOO range switch. This range expan-
sion feature provides accurate readings across
a wide concentration range with either 10. 100.
or 1000 pom full scale deflection. Designed
for use as a portable survey instrument, it can
also oe readily adapted to fixed remote
monitoring or mobile installations. It 1S
ideal for the determination of many organic air
pollutants, for monitoring the air in
potentially contaminated areas, for soil gas
analysis, and for sample screening.

fnr ..<• !«*/-iS C'rt1fl«d by factory Mutual ;FN>-''for use in class I. Groups A. a. c. *nd 0
Division I hazardous locations. S.*,ur foreign
certifications have been obtained, including
BASEEFA. This requirement 1$ especially
significant m industries where volatile
flantnable products are manufactured or used.
and for hazardous waste monitoring wnere unknown
and possible explosive atmospheres exist, or for
vapor analysis in enclosed environments. Sued
instruments must be incapable, under normal or
abnormal conditions, of causing ignition of
hazardous mixtures in the air. in order to
maintain the certified safety, it is important
that the precautions outlined in this manual se
practiced and that no modifications be made to
these instruments.

It 1s highly recommended that the entire manual
be read before operating the instrument. It is
essential that all portions relating to safety
of operation and maintenance be thoroughly
understood.

Reference Documents
HI 611-101 OVA 128 Operation of Tri -Column

C-C Option
HI 611-10$ Operation of Portable Isothermal

Pack
Ht 611-1)7 OVA 88. 108. 128 Analyzer

General Replacement of Meter in
Battery Charger

HI 611-144 OVA 88. 108. 128 Analyzer General
Replacement Kit to Rebuild High
and Low Pressure Regulators

HI 611-170 Operation of Ollutor Kit
HI 611-171 OVA 128 Operation of

Calibration Kit
PL 611-132 OVA 128 Parts List
620030 - OVA Sample Loop Installation

mm DESCRIPTIQK
The OVA 128 Analyzer 1s designed to detect and
measure hazardous organic vapors and gases. It
has broad application since it has a chemically
resistant sampling system and can be calibrated
to almost all organic vapors. It can provide
accurate indication of gas concentration in one
of three ranges: 0 to 10 ppm; 0 to 100 ppm: or
0 to 1000 ppm. while designed as a lightweight
portable instrument, it can be permanently
installed to monitor a fixed point.

The Instrument utilizes the principle of
hydrogen flame ion1zatlon for detection and
measurement of organic vapors. The instrument
measures organic vapor concentration by
producing a response to an unknown sample.
witicn can be related to a gas of known
composition to which the instrument has
previously been calibrated. During normal
survey mode operation, a continuous sample is
drawn into the probe and transmitted to
detector chamber by an internal pump.
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ie sample stream is metered and passed through
„ article fillers before reaching the detector
en ameer. Inside the detector chamber, the
sample is e»oosed to a hydrogen Mam* »mcn
isnizes the organic vapors, when most organic
'ipors Ourn, iney leave positively enarged
caroon-containing ions. An e'ectnc field
drives the ions to a collecting electrode.
the positive ions are collected, a current
corresponding to the collection rate is
generated TMS current is measured -itn a
'"near ".a!*"""- ""'«" h" «" aul»"toroport.onal to the .oniiation current.

* jianal conditioning amplifier is used to
ampi'fy the signal from the preamp and to
condition it for subsequent meter or external
recorder display. The display is an integral
part of tne Readout Assembly and has a 270*
scaled deflection.

in general, tne hydrogen flame loni ration detec-
tor is more sensitive for hydrocarbons than any
other class of organic compounds. The response
of the OVA varies from compound to compound.
Out gives reoeatable results with all types of
hydrocarbons: i.e.. saturated hydrocarbons
(alkanes). unsaturated hydrocarbons (alkenes
and alkynes). and aromatic hydrocarbons.

T/pical response to various hydrocarbons, rela-
tive to methane is as follows (set Note below):

.ound Relative He«aon<« faercent)

•ethane 100 LC£t«rence)
nexane 75
Propane 70
N-outane 61
s-pentane 65
Ethylene 85 _ at TVIA
icetylene 225
Benzene ISO

110
80 __thane

NOTE
Caen OVA detector will have slightly
different responses for organic
vapors relative to methane. Users
should determine responses for their
i n d i v i d u a l mstrument( S) . The
typical response of various compounds
relative to methane 1s as follows:

KETONES:
Acetone 60
Methyl Ethyl Ketone 80
Methyl Isooutyl Ketone 100

ALCOHOL
Methyl Alcohol 12
Ethyl Alcohol 25
Isopropyl Alcohol 65

HALOGEN COMPOUNOS
Caroon tetracnlonde 10
Chloroform 65
TMchloroetnylene 70
Vinyl chloride 35

Compounds containing oxygen, such as Alcohols.
ethers, aldehydes, carbolic acid, and esters
give a lower response than that observed for
hydrocarbons. This is particularly noticeable
with compounds having a nigh ratio of oxygen to
careon such as the lower members of each series
»nicn nave one. two or three carbons, uun
compounds containing higher numoers of carbons.
tne effect is diminished to such an extent that
the response is similar to that of tne
corresponding hydrocarbons.

Nitrogen-containing compounds (i.e.. amines,
amides, and nitriles) respond in a manner
similar to that observed for oxygenated
materials. Halogenated compounds also show a
lower relative response as compared with
hydrocarbons. Materials containing no
hydrogen, such as carbon tetracnloride. give
the lowest response: the presence of hydrogen
in the compounds results m higher relative
responses. Thus. CHClj gives a much higher
response than does CC1«. As in the other
cases, when the carbon to halogen ratio is 5:1
or greater, the response will be similar to
that observed for simple hydrocarbons.

The OVA has negligible response to carbon
monondc and carbon dioxide which, due to their
structure, do not produce appreciable ions in
the detector flame. Thus, other organic
materials may be analyzed in the presence of CO
and CO].

Applications
1. Measurement of most toxic organic vapors

present in industry for compliance with
Occupational Safety and Health
Administration (OSHA) requirements.

2. Evaluation and monitoring applications in
the air pollution field.

1. Source identification and measurement for
fugitive emissions (leaks) as defined by
EPA.

4. Forensic science applications.

5. Controlling and monitoring atmospheres in
manufacturing and packaging operations.

6. Leak detection related to volatile fuel
handling equipment and underground storage
tanks.

7. Monitoring the background level of organic
vapors at hazardous waste sites.

8. Quality control procedures geared to leak
checking, pressurized system checks.
combustion efficiency checks, etc.

9. SARA Title III compliance.

10. Soil gas monitoring.



Hiior Features
The basic instrument consists of two major
assemblies, tut Readout Assembly and the
Sidepack Assembly. The recorder is optional on
all models, out is normally used with ill
instruments which incorporate tht GC Option.
The output meter and alarm level adjustments
are incorporated m the Readout Assembly.

The Sidepack Assembly contains the remaining
operating controls and indicators, electronic
circuitry, detector chamber, hydrogen fuel
suoply. and electrical power supply.

Other major features «rt: linear scale
readout, approximately two second response time
and portable operating time of eight hours for
fuel supply and battery pack. A battery test
feature allows charge condition to be read on
the meter. Hydrogen flame-out 1s signified by
an audible alarm plus a visual indication on
the meter. The Instrument contains a frequency
modulated detection alarm which can be set by
the operator to sound at a desired
concentration level. The frequency of the
detection alarm varies as a function of
detected level, giving an audible indication of
organic vapor concentration.

An earphone is provided to allow the operator
to hear the alarm in noisy areas or to avoid
disturbing other workers.

During use. the Sidepack Assembly can be
earned by the operator on either the left or '.
right side, or as a back pack. The Readout

SIDE PACK ASSEMBLY

Assembly can Be detached from the Sidepack
Assembly and disassembled for transport and
storage.

Standard Accessories (See Figure 3)
A variety of sampling probes can be used, in
addition. :mall diameter tubing can oe used for
remote sampling, or electrically insulated
flexible extensions can be used for places that
are difficult to reach.

Telescoping Wand
Wand length can be increased or decreased over
a 22- to 30-inch range to suit the individual
user. A knurled locking nut 1s used to lock
wand at desired length. The wand is attached
to Readout Assembly, when appropriate, the
wand is replaced with a Close Area Sampler,
which is supplied as a standard accessory.

Sampling Accessories
Part Number Baserlot ion

510125-1 Close area sampler - Connects
directly to the readout assembly.

CR0091X Telescoping wand - Adjustable
length - accommodates the tubular
sampler (wand) listed below.

510126-1 Tubular sampler - used with the
telescoping wand.

WAND/READOUT
ASSEMBLY

RECORDER
CONNECTOR
IGNITER BUTTON

EARPHONE JACK

SAMPLE LINE __
CONNECTOR.

READOUT
CONNECTOR'

REFILL CONNECTOR UMBILICAL CORD

Figure 2. Portable Organic Vapor Analyzer Model OVA 12t
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(ADJUSTABLE LENGTH)
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f igure 3. OVA 128 Analyzer Components (Gas Chromatograph Modtl Shown)

Art iculate Fi l ters
i>e primary f i l t e r of porous stainless steel is
Seated Oenma tne simple inlet connector (set
Sidepack Assemoly drawing). In addition, a
"•epiaceaoie sorous stainless steel filler is
i n s t a l l e d in tne 'close are** sampler.

Carrying Case
*n instrument carrying cast 1s provided to
transport, snip, and store the disasscmeled
Readout Assemoly. tne Sidepack Assembly, and
standard equipment, as ««11 as an optional
recorder.

Standard Specifications
Standard Accessories (see Figure 3):

Instrument carrying/storage case
Hydrogen fuel r i l l i n g nose assent)!/
Battery charger
Earpnone
Various sampling fixtures
Maintenance tool kit
Operators manual (2 each)
Padded leather carrying straps
Keys (2)

4.
5.
6.
7.
a.
9.

Betdout: 0 to 10. 0 to 100. 0 1000 ppm (linear)
Siainle How gate: Approximately 1 L/m at 20«C.

760 urn. using close area sampler
ggsaonn f\nm: Approxinately 2 seconds for 90t

of final reading.
Primary ETeetrleal Power: 12-volt (nominal)

battery pack.
fuel Suooly: Approximately 7$ mt volume tank

of pure hydrogen, maximum pressure 2400 pjig.
fillable in case.

Hydraaen Flow Bate: Factory set 10.S
rO.S Tt./min (standard models):
12.0 tO.S me/mm (CC option).

fartiBle Qoeratlno Tima: Maximum 8 hours with
battery fully charged, hydrogen pressure at
1800 psig.

Physical Dimensions: 229 n» x 30S «w x 127 itri
(9 in x 12 in x S in) Sidepack only,

weiaht: S.5 kg (12 16). includes Sidepack and
hand-held Readout Assembly.

Oeteetlon Alarm: Audible aiarm plus meter
indication, user preset to desired level.

Mame-Qut Alarm: Audible alarm plus meter
indication (needle drops off scale m
negative direction).

Battery Test: Battery charge condition
indicated on readout meter.
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f 11 tars: In-line Sintered metal filters K i l l
remove sarlic-les larger than 10 microns.

Qaent'-'a T«fT»oer>ture Rinoe: 10 to *0*C
(50 to 104»F)

Min'-ntim A/nment Temperature: 15°C (S9aF) for
f'i/ne Ignition (coldstart).

R e l a t i v e «i,midtty: St to 9SV Effect on
jccuricy: :23' sf individual full scale

Electrical Output: 0 to 5 volts
HiniTium Oeteetiale Limit (Methane - Survey
Maaei: 0.2 Bom
Accuracy: Based on the use of * calibration

gas for eacn range (sec table below):

CALIBRATION
TEMP. «C

20 to 2S
20 to 25

1
I OPERATING
| TEMP. «C
1
| 20 to 25
I 10 to 40
1

ACCURACY IN X or
INDIVIDUAL FULL SCALE
XI

±20
±20

X10

= 10
±20

X100

±10
±20

OPERATING PRQCEDORES
Controls and Indicators
Sidepack Assembly

1. INST8/8ATT TEST SWITCH - Three-pOSl t 1on
toggle switch controls all Instrument
electrical power except the pump and alarm
power. It also permits display of the
batter/ cnarge condition on the readout
meter .

NOTE
Toggle Switch - switch handle
mist oe pulled to change posi-
tion. This prevents accidental
•novemenl.

2. PUMP (ON/OFF) SWITCH - Toggle switch
controls power to the Internal pump and
audio alarms.

NOTE
Toggle Switch - switch handle
•nust oe pulled to change posi-
tion. This prevents accidental

3. IGNITER BUTTON - Momentary push button
connects power to the igniter coll m the
detector cnamoer and simultaneously
disconnects power to pump.

4. CALIBRATE SWITCH ( range selector) -
Selects the desired range: XI (0 to
10 ppm); xio (0 to 100 ppm); X100 (0 to
1000 ppm).

5. CALIBRATE ADJUST (zero) KNOI - Potentio-
meter used to "zero* the instrument.

6. GAS SELECT KNOB (span control) - Ten-turn
dial readout potentiometer sets the gam
of the instrument (conwonly referred to is
span control). Turning the dial clockwise
decreases the resistance and amplifies tne
readout.

7. ELECTRICAL OUTPUT CONNECTOR - Five-pin
connector used to connect the instrument
to an external recording device with tne
following pin connections:

Pin £. »I2 v dc
P1n H. Ground
Pm B. Signal 0 to S v dc

8. CHARGER CONNECTOR. - Locking BNC connector
used to connect the battery pack to tne
battery charger.

9. HYDROGEN TANK VALVE - Valve used to supply
or close off the fuel supply from tne
hydrogen tank.

10. HYDROGEN TANK PRESSURE INDICATOR - High
pressure gauge measures pressure in tne -
hydrogen fuel tank which is an indication
of fuel supply.

11. HYDROGEN SUPPLY VALVE - valve used to
supply or close off hydrogen fuel to the
detector chamber.

12. HYDROGEN SUPPLY PRESSURE INDICATOR - Law
pressure gauge used to monitor hydrogen
pressure at the capillary restnctor.

13. SAMPLE FLOW RATE INDICATOR - Indicator to
monitor the sample flow rate.

14. REFILL CONNECTION - 1/4-inch fitting to
connect the hydrogen refill hose to the
instrument.

15. REFILL VALVE - valve to open one end of
the instrument fuel tank for refilling
with hydrogen.

16. EARPHONE JACK - Used to connect the
earpnone; speaker is disabled when
earphone is used.

17. VOLUME KNOB - Potentiometer adjusts the
volume of the internal speaker and
earphone.

18. READOUT AND SAMPLER CONNECTORS - Used to
connect the sample line and cable assemoly
from the Readout to the Sidepack.

Readout Assembly
1. METER - Linear scaled 270* meter displays

the output ^ignal level m ppm. Also
displays battery condition.

2. ALARM LEVEL ADJUST KNOB - Potentiometer
(located on tne back of the Readout
Assembly) u used to set the concentration
level at which the audible alarm is
actuated.
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.•tuo Procedure
1. Connect tne *e»oout Assembly to tne

Siaepack Asssmol/ oy attaching tne sample
line and electronic jack to tnt Sidepack.

2. Select tne desired ;impie araoe (close
are* sampler or telescoping -ana) and
connect U to tne re»aout nandle. Before
tightening tne knurled nut. check that tht
probe accessory 15 firmly seated against
tne flit seals m tne readout handlt and
m tne MB of the telescoping wand.

]. Move the Instr/3att Switch to tht test
position. The meter needle should move to
a point beyond tne white lint, indicating
that the integral Battery has more than
four hours of operating 11ft before
recharging is necessary.

«. Hove tne Instr/Satt Switch to tnt "ON*
position and allow a S-minute warm-up.

S. Turn the Pumo Switch on.

MOTE
Toggle Switch - switch handlt
must bt pulled to change posi-
tion. This prevents accidental
movement.

Use the Calibrate Adlust knob to set tht
meter needle to the level desired for
activating the audible alarm. If this
alarm level is other than zero, the
Calibrate Switch must Be set to tnt
appropriate range.

7. Turn the volume Knob fully clockwise.

3. Using the Alarm Level Adiust knob, turn
tne knob u n t i l the audible alarm is

---.. activated.

•"9. Move the Cal mrate Switch to XI and adjust
tne meter reading to zero using tht
Cal iprate *dmst (zero knob). Movt
Calibrate Switch to XlO (to protect motor
from pegging wnen ignited).

'3. Open the hydrogen Tank Valve three turns
and observe tne reading on tht Hvdroaan
Tjnk Pressure Indicator. (Approximately
ISO psi of pressure is required for each
hour of operat ion.)

'i. Open tne Hydrogen Suooly Valvt three turns
and observe tne reading on tht Hvdraa«n
Supply Pressure Indicator. Tht reading
snould be cetween 10.S and 12 ps1.

MOTE
With GC instrument, a column
•nust be installed.

. After aoproximately one minute, depress
the lamter Button, until the nydrogen
Mame li g h t s . The meter needle w i l l
travel upscale and Begin to read "Total
Organic Vapors*.

CAUTION

Oo not depress igniter for more
than four seconds. If flamt
does not ignite, -ait one minute
and try again. Allow 20 minutes
-arm up of preamplifier (P/A)
-rule ign i ted.

U. The instrument is ready for use.

NOTE
If the ambient Background organic
vapors are "zeroed out* using tnt
Calibrate Adiust knoo. tht mtttr
needle may move off-scale in tne
negative direction when tht OVA
is moved to a location with lower
background. If tht OVA is to bt
ustd in tht 0 to 10 ppm rangt.
U should bt "zeroed" m an area
with very low background. A char-
coal filter adapter (Part Number
Si 0095-1) can bt ustd to gtntratt
tnt clean background sample.

Operating Procedure- SurveyHode
The following procedure describes optratlon of
tnt OVA in tht 'Survey Node' to dtttct total
organic vapors.

1. Set tht CALIBRATE Switch to tht desired
rangt. Survey tht areas of inttrest while
observing the meter and/or listening for
tht audible alarm indication. For east of
operation, carry the Sidepack Assembly
positioned on the side opposite tht hand
which holds the Readout Assembly, for
broad surveys outdoors, tht sampler probe
snould bt positioned several feet above
ground level. When making quantitative
readings or pinpointing, the sampler probe
should bt positioned at tht point of
interest.

2. wtien organic vapors art dttected. tnt meter
needle will move up-scale and tht audible
alarm will sound when tnt set point is
exceedtd. Tht frequency of tht alarm will
increase as tht dttected level increases.

If the flame-out alarm M actuated, check that
tht pump is running, then press tht igniter
button, undtr normal conditions, flamt-out
results from sampling a gas mixture that is
above tht lowtr explosive level which causes
tne hydrogen flam to extinguish. If this is
tnt cast. rtlgnUlon 1s all that 1s required to
resume monitoring. Another possible caust for
flamt-out 1s restriction of tht sample flow
line which would not allow sufficient air into
the chamotr to support comoustion. Tht normal
cause for such restriction is a clogged
particle filter.

Note that tht chamber exhaust port 1s on tht
bottom of tht cast and blocking this port will
caust fluctuations and/or flamt-out.



Shutdown Procedure
fallowing procedure mould be followed far

of the equipment:

1. Close HYDROGEN SUPPLY VALVE.

2. Close HYDROGEN TANK VALVE.

3. Move INSTR Switch to OFF.

NOTE
Toggle Switch - iwitch handle
must Be pulled Co change
position. This prevents
accidental movement.

4. wait five seconds and move PUMP Switch to
OFF. Failure to do so will discharge the
battery to a point wneri it Mill not
retain a full charge. INSTRUMENT is NOW
IN A SHUTDOWN CONFIGURATION.

H2 Fuel Refilling
NOTE

Use PREPURIFIEO. LABORATORY grade
(Ultra High Purity - 99.999). or
ZERO grade hydrogen (certified total
hydrogen carbons as methane <O.S ppm
recommended).

NOTE
The hydrogen fill assembly contains
a flow-limiting safety device.
Approximately two minutes are
required to f i l l the analyzer
hyorogen tank.

WARNING

A safe refill operation means there
are no hydrogen leaks. Before any
valves are opened, use a wrench to
firmly iignten (do not use excessive
force) connections to the hydrogen
supply tanks and the analyzer refill
fitting. During the filling
operation, if escaping hydrogen 1s
heard (except during bleed), close
all valves and correct the leak
before proceeding.

i. The instrument and the charger should be
completely shut down and detached from
each other during hydrogen tank refilling
operations. Refilling should be done in a
ventilated area. THERE SHOULD BE NO
POTENTIAL IGNITERS OR 'LAKI IN THE AREA.

2. If /ou are malting the first f i l l i n g on the
instrument, or if the f i l l i n g hose has Seen
allowed to fill with air. the filling hose
should be purged with hydrogen prior to
filli n g the instrument tan*. This purging
is not required for subsequent f i l l i n g s .

l. The filling hose assembly mould be 'eft
attached to the hydrogen supply tank when
possible. Ensure that the FILL/BLEED vaNe
1$ in the OFF position. Connect the hose
to the refill connection on the Sidepack
Assembly.

4. Open the hydrogen supply bottle valve
slightly. Open the REFILL VALVE and the
HYDROGEN TANK VALVE on the instrument
panel, and SLOWLY set the FILL/BLEED Valve
to the FILL position. The pressure w i l l
be indicated on the HYDROGEN TANK PRESSURE
Indicator.

5. After the instrument fuel tank is f i l l e d ,
close the REFILL VALVE on the panel, then
close the FILL/BLEED valve, and finally ^.
close the hydrogen supply bottle valve.

6. The hydrogen trapped in the hose should
now be bled off to atmospheric pressure.
CAUTION should be used in the operation as
described In Step 7 below, since the hose
will contain a significant amount of
hydrogen at high pressure.

7. The hose 1s bled by turning the FILL/BLEED
valve SLOWLY to the BLEED position. After
the hose is bled down to atmospheric
pressure, the FILL/BLEED valve snould be
turned to the FILL position to allow the
hydrogen trapped in the connection
fittings to go into the nose assembly.

Then, again, turn FILL/BLEED valve to
BLEED position and exhaust trapped hydro-
gen. Then turn FILL/BLEED Valve to OFF f
keep hydrogen at one atmosphere in hose
that at the time of the next filling there
will be no air trapped in filling line.

a. close the HYDROGEN TANK VALVE.
9. With HYDROGEN TANK VALVE and the HYDROGEN

SUPPLY VALVE closed, a smell amount of
HYDROGEN at high pressure will be present
in regulators and plumbing. As a leak
check, observe HYDROGEN TANK PRESSURE
Indicator while remainder of system is
shut down and ensure that pressure reading
does not decrease rapidly ("ore than
20 psl/nr) which would indicate a
significant leak m tht supply system.
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ctery Charging

• WASHING *

Never charge tne Battery m t
Hazardous environment.

NOTE
If sattery pack win MQI be used for
a long period of tin* (one montn, or
more), then the instrument should Be
run off of the ch»rgtr for an 8-hour
period on a Bi-monthly bans. This
w i l l ensure dependability of use for
an 8-hour period, when needed.

Normal Battery Charging Procedure
1. Plug charger connector into mating connec-

tor on battery cover, and insert ac plug
into ac wall outlet. 110 V or 220 V. as
indicated By setting of switch on rear of
cnarger.

2. Move battery charger switch to ON position.
The lamp above switch Button snould light,
indicating that cnarger 1s receiving power.

. The battery is charged when the yellow
charge indicator limp on the battery
charger goes off.

4. Two hours of charging time is required for
each hour of Battery operation. A minimum
of sixteen nours. however, is suggested
after each oattery use. When charging is
complete (indicated by tne yellow indica-
tor lamp going off), move the battery
cnarger switch to OFF and disconnect fro*
tne oattery pack.

.''5. The Battery pack should be left on charge
as often as practical -hen not in us*.

3. Use the c*l ibrate *dius{, knob to set the
•neter needle to the level desired for
activating tne audible alarm. If this
alarm level is other than zero, the
Calibrate Switeh must be set to the
appropriate range.

4. Turn the volume knob fully clockwise.

5. Using the Alarm Levtl Adiust knob, turn
the knob until the audible alarm is
activated.

6. Set CALIBRATE Switch to X10 position; use
CALIBRATE knob and set meter to read 0.

7. Place the Instrument panel in-vertical
position and check .SAMPLE FLOW RATE
indication. The normal range is l.S to
2.0 units. If less, check filters.

3. Open tne HYDROGEN TANK VALVE and the
HYDROGEN SUPPLY VALVE. Wait 2 to 3
minutes for flow before ignition.

9. Depress Igniter Button until flam*
ignites. Oo not depress Igniter Button
for more than four seconds. (If burner
does not ignite, let hydrogen flow for one
minute and again attempt ignition.)

10. Allow 20 minutes warm-up of P/A or listen
for pop at exhaust port assembly chamber.
Then, ust CALIBRATE knob to "zero* out
ambient background. For maximum
sensitivity below 10 ppm. set CALIBRATE
Switch to XI and readjust zero on meter.
To avoid false flame-out alarm indication.
set meter to 1 pom with CALIBRATE knob and
make differential readings from there.

Shutdown

OF OPERATING PROCEDURES

Start-Up
I . Cieck oattery condition By moving the

INSTR Switcn to tne 8ATT position.

NOTE
Fully charge Battery, good test
average reading is 7.6 to S on
scale, not full scale.

2. Move INSTR Switch and PUMP Switch to OH
and allow S minutes to warm up.

1. Close the HYDROGEN SUPPLY VALVE.

2. Close the HYDROGEN TANK VALVE.

3. Move INSTR Switch and PUMP Switch to OFF.

NOTE
Toggle Switch - switch handle
must be pulled to change posi-
tion. This prevents accidental
movement.

4. wait S seconds and move PUMP switch to
OFF. Failure to do so will discharge the
battery to a point where It will not
retain a full charge. INSTRUMENT IS NOW
IN A SHUTDOWN CONFIGURATION.
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calibration for Ethane
[iter-<ii electronic adjustments are provided to
Ciliorj'.e Jn3 a l i g n c i r c u i t s . After i n i t i a l
rictary c a i i o r a t i o n , it jnould not oe necessary
to repeat cal'Oration unless analyzer undergoes
repairs -Men affect calibration. If OVA 128
M i l l be used extensively for analysis of a
ji/npie otner tnan methane, recal ibration of the
electronics (after resetting the GAS SELECT
d i a l ) may result in better accuracy. Set
aecal ibrat,ion to various Organic Vapors above.

Primary calibration of this instrument is
accomplished at tht factory using methane-m-
air sample gases. Methane-m-air calibration
kits are available from foxboro.

ror more accuracy on the xioo scale, a 950 to
930 ppni sample of methane should be introduced.
fine tune Rll on printed Miring board assembly
(see Figure 4).

Calibration Using Known Samples for Each Range
(Refer to Figure 4)
The accuracy stated under Specifications 1s
obtained when the instrument Is calibrated with
known concentrations for each range. Prepare
separate samples of Metnane-m-air in these
concentration ranges: 7 to 10 ppm. 90 to
100 opm. and 900 to 1000 ppm. Calibrate the
instrument as follows:

1. Place the instrument in normal operation
ind allow a minimum of 20 minutes for
-irm-uo and stabilization: then zero out
tne ambient air.

2. Set the GAS SELECT dial to 300.

3. Set the CALIBRATE Switch to X10.

4. Set the CALIBRATE ADJUST (Zero) knob so
•.in the meter reads zero.

5. C-CCK that the meter reads zero on the
x l O O and XI ranges.

6. Set the CALIBRATE S»Uch to XI and
introduce the sample with known
concentration in the 7 to 10 ppm range.

7. Adjust «3l so that the meter reading
corresponds to the sample concentration.

3. Set tne CALIBRATE Switch to X10 and
introduce the sample with known
cancentration in tne 90 to 100 ppm range.

9. Agjust "^2 so that the meter reading
corresponds to tne sample concentration.

10. Set the CALIBRATE Switch to xioo and
introduce the sample with known
concentration in the 900 to 1000 ppm range.

R-31 R-32 R-33 R-38

Figure 4.
Location of Electronic Trimpol Adjustments

11. Adjust R33 so that the meter reading
corresponds to the sample concentration.

12. The instrument is now calibrated for
methane and ready for use.

Calibration Using a Single Sample Calibration
(Refer to Figure 4)
Calibration may be accomplished using a sing>_^
known sample of methane in air in the range of
90 to 100 ppm. This may not provide the
accuracy stated under specifications but is
adequate for field survey work.

1. Place instrument in normal operation with
CALIBRATE Switch set to X10 and GAS SELECT
dial set to 100. and allow 20 minutes for
warm up and stabilization.

2. Use the CALIBRATE ADJUST (zero) knob to
adjust the meter reading to zero.

3. Introduce a methane sample of a known
concentration (between 90 and 100 ppm. not
to exceed 100 ppm) and adjust tnmpot 822
so the meter reading corresponds to tne
known sample.

4. Extinguish the flame by blocking the
exnaust ports.

5. Leave CALIBRATE Switch on X10 position and
use CALIBRATE ADJUST (zero) knob to adjust
Readout meter reading to 4 ppm.



6. Move tne CALIBRATE Switch to the .<>
oosition and using tr<moot 831. adjust
Readout -neter 'siding ta * ppm.

7. HOV« CALIBRATE switch to x'O position
a g a i n , jse CALIBRATE ADJUST (zero> <nob
to adjust 3eicout -neter to 40 SB*.

3. HOVB C A L I B R A T E 5-itcn to <'00 sosition and
use '.ri-noot R3J to jajust Readout meter to
40 3 cm.

9. H0ve CALIBRATE Switcn back to xio scale.
Rezero seaoout meter to 0 ppm: reignite
instrument.

10. unit is now balanced over the f u l l range,
calibrated to methane, and read/ to be
placed m normal service.

^calibration to Various Organic Vapors
NOTE

tn order to reduce error, test
sample must be prepared in tne same
background air as was oresent -hen
the instrument was "zeroed".

The OVA 123 is capable of responding to nearly
all organic campounds. At the time of
•nufacture. tne analyzer is calibrated to
<tures of methane m air. For precise

ialysis it is necessary to recalibrate with
the specific compound of interest. The GAS
SELECT d i a l is used to set the electronic gam
for a particular compound.

">e instrument is recalibrated using a known
: :ncentrat ion of a specific vapor in air.
A f t e r the instrument is in operation and the
~cr<nal background is zeroed, draw a sample of
ne c a l i b r a t i o n gas into the instrument. The
C-AS SELECT d i a l on tne panel 1$ then used to
;et tne readout -neter indication to correspond
to the concentration of the calibration gas

'Jsing 3ata

-— -ninture.

The instrument has now been calibrated to the
vaoor mixture being used. After tnu adjust-
ment. the setting on the GAS SELECT dial, and
•nstrument serial numoer should be recorded for
tnat particular organic vapor compound. This
e«erc'.3e can oe performed for a large variety
of compounds, thereby generating a "library"
-men can be used far future reference without
need far add i t i o n a l calibration standards.

Relative response data can be used to estimate
tne concentration of a vapor without need to
recalibrate tne analyzer, with the instrument
calibrated to methane, obtain the concentrition
reading for a calibration sample of the test
vapor. The relative response (R) in sercent
for that vapor is:

Measured Concentration
R(m i) i -------------...._„.__ x 130

Actual Concentration

HOTE
The actual concentration can be
determined by merely dividing tne
me»sured concentration by the
relative response (expressed as a
decimal).

The EPA quantifies detector sensitivity by
utilizing a "Response Factor" for eacn
compound, rather than a relative response m *..

where:

Response Factor >
Actual Concentration

Measured Concentration

To determine the concentration of an unknown
sample of that vapor, multiply the measured
concentration by the Response Factor.

Calibration Standards
Connercial Standards
Commercially available standard samples offer
tne most convenience and are recommended for
the most precise analyses. Always remember to
obtain tne desired vapor in an ambient air
background. Samples should be drawn from the
cylinder into a collapsed sample bag. then
drawn from the bag by the instrument to prevent
a pressure or vacuum at tne sample inlet.

Direct readout to the selected
compound is v a l i d only within the
range in which the response is
linear, and for the specific
instrument for which, calibration was
performed.

o read a particular compound, the GAS SELECT
d i a l 15 turned to the predetermined setting for
tne compound. Ca l i b r a t i o n on my one ranee
mjjmat'ealiv iMUbrates the other two



"198
-1:2

Calculations-

Injection

*olume can 3e calculated by using the equation below.

(volume Concentration)(Molecular weight)(System Volume) (C)(MW)(V)

(Oen$ity)(Molar volume at STP-) (0)(V)

using tne Ideal Gas Law. PV*RT, tne molar volume of any gas at STP (2S'C and i atm) is:

(0.08206 litre atm) (298.IS K)

RT (Univ. Gas Constant)(Temp.) mol <

Pressure I atm
« (24.47 L) (mol-'j

Therefore, injection volume necessary to prepare i Liter of a 100 ppm sample of hexane would be:

(100 pom)[(86.18 g)(mol-')](l Liter)
Injection volume » - — -- — -- ——— - — - — - — ---- ——————— —————— » O.S34 ut

C(O.SS9 g)(mt-')l[(24.47 L) (mol'' ) ] [< 1000 mCXL'1)]

• STP - Standard Temperature and Pressure.

SAFETY PRECAUTIONS
The OV» 128 has been tested and certified by
Victory Mutual Researcn Corporation (FM) as
safe for use m Class I. Division t. Croups A,
8. C. and 0 hazardous atmospheres. Similar
foreign certifications nave oeen obtained.
including BASEEFA. Special restrictions must
ae strictly followed, to ensure that the
certification is not invalidated by actions of
operating or service personnel.

All flame lomzation hydrocarbon detectors are
potentially hazardous since they use hydrogen
or hydrogen mixtures in the detector cell.
Mixtures of hydrogen and air are flammable over
a wide range of concentrations whether an inert
gas such as.nitrogen is present or not.
Therefore, the recommended precautions and
procedures should be followed for maxi
safety. Safety considerations were a
factor in the design of the Organic vapor
Anal/zer (OVA).

All connections are of the permanent type as
opposed to quick disconnect. TO protect
against external ignition of flammable gas
mixtures, the flame detection cnamoer has a
porous metal flame arrester on tne hydrogen
inlet connector. The battery pack and other
circuits are internally current limited to an
intri n s i c a l l y safe level.

Ho Hodiflcations Permissible
It 1s imperative that operation and service
procedures described in this manual be
carefully followed in order to maintain the
intrinsic safety which is built into the OVA.
NO MODIFICATION TO THIS INSTRUMENT IS
PERMISSIBLE. Therefore, component replacement
must be accomplished with approved parts only.

Electrical Protection
The 12 v battery power supply circuit is
limited to an intrinsically safe level, fuses
are not utilized and all current limiting resis-
tors and other components which are critical ta
the safety certification are encapsulated to
prevent inadvertent replacement with components
of tne wrong value or specification, under no
circumstances should the encapsulation be
removed.

Fuel Supply System
The OVA fuel tank has a volume of approximately
75 me wnicn. when filled to the maximum rated
pressure of 2400 pslg. holds approximately
S/8 ft1 of gas. The fuel used in the OVA
should be PREPUftlFIEO. LABORATORY grade or ZERO
grade hydrogen (certified total hydrocarbons as
methane <O.S ppm recommended).
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9as gam* ne»t -hen expanding and.
therefore, should not be ripialy released from
i mgn pressure tank to a low pressure
environment, Flow restnctors art incorporated
1-1 trie nyarsgen r e f i l l f i t t i n g and nyarsgtn is
r»stncteo an tne cutout siae of tne tank by
:-.e low flow me csntrol system, m audition.
a special flow restnctor 'S incorporated m
:*« FiiL/3LE£0 v a l v e of me nyarogen Ml -ng
nose assembly, ^ese precautions l i m i t he
flow rate of the hydrogen to orevent i g n i t i o n
3ue to self-heal fom expansion.

Precautions should ae taken during hydrogen
f i l l i n g or n/drogen emptying operations to
ensure tnat there are no sources o f - i g n i t i o n in
me .^mediate area. Since the instrument tank
at 2*00 psig nolds only S/8 ft1 of hydrogen.
•,ne total quantity, if released to the
atmospnere. would oe quickly diluted to a
n0nf larmable level. There is. however, the
possioilHy of generating flammable mixtures in
the irmediate vicinity of the instrument during
ill ing or emptying operations if normal care

"is not exercised.

Selector Chamber
"-e flame lonization chamber has an input and

put port. The input port has a mixer/burner
embly, and the output port has an exhaust

rt assembly. The chamber is ruggedly
"constructed of Teflon such that even if highly
e« p l o s i v e mixtures of hydrogen and air are
'nadvertently created in the chamber and
•gmted. tne chamoer would HOT rupture.

"iW'JANCE
-"his section describes the routine maintenance

cnedule and provides procedures for
„-r-ouol esnoot mg an instrument malfunction.

CAUTION

Maintenance personnel should be
thoroughly familiar with instrument
operation before performing
maintenance. It is essential that
all portions of this manual relating
to safety of operation, servicing,
and maintenance, be thoroughly
understood. There should be no
potential igniters or flame in the
area when filling, emptying, or
purging the hydrogen system, and the
instrument should be turned off.

Extreme care should be exercised to
ensure that required parts
replacement is accomplished with the
parts specified by Foxboro. MO
MOOIFICATIQMS ARE PERMITTED.
DISASSEMBLE INSTRUMENT ONLY IN A
NONHAZAROOUS ATMOSPHERE.

e Maint5nar:ce (3efsr to Fws $1
Primary Filter

filter is located bemnd the sampler - n l e t
connector (Fitting Assemoly) on the i'aepacx
Assemoly and is removed for cleaning oy us'ng
7/16 men thin wall socket to unscrew the
Fitting Assembly. The filter CUP. 0-r-mg. and
loading spring will then come out. The porous
stainless filter cup can oe cleaned by slowing
out or washing in solvent. If a solvent is
used, care should be taken to ensure tnat all
solvent is removed oy blowing out or heating
the filter. Reassemble m reverse order
ensuring the 0-ring leal on the Fitting Assembly
is intact. Also, note that the spring does not
go inside the cup filter. It mounts aenmd the
filter against the solid end.

Secondary Filter
A particle filter is located in the dose area
sampler. This filter must bt in the sample
line whenever the instrument is in use. The
OVA (28 uses a porous stainless steel cup
filter wmcn can be replaced or cleaned.

Mxer/Burner Assembly Filter
A porous bronze particle filter is incorporated
in tne Mixer/Burner Assembly which screws into
the Preamp Assembly. This filter is used as
the sample mixer and inlet filter into the P/A
chamber. The filter should not become
contaminated under normal conditions out can be
cleaned, or the assembly replaced, if necessary.

Exhaust Flame Arrester
A porous bronze flame arrestor is located in
the exhaust port of the detector chamber
(Preamp Assembly). It acts as a particle
filter on the cnamoer output and restricts
foreign matter from entering the chamber. This
filter may be cleaned by removing the exhaust
port (instrument switch must be OFF before
removing). Note that the filter is captive to
the exhaust port. Clean the filter with a
solvent or detergent and ensure that it is dry
and completely baked out (one hour) at «9°C
(120«F) before reinstalling.

when reinstalling, ensure that flame arrestor
is reinstalled fully into the chamber (must be
grounded to preamp to operate properly). Also.
reinstall the exhaust port cover.

Sampling Probes
Sampling probes should be periodically cleaned
with an air hose and/or detergent water to
eliminate foreign particle matter.
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SAMPLE
FLOW RATE
NCICATOH

PRIMARY
FILTER UN6 -
(510382-1) ' FILTER AND FLOW

RESTR1CTOR

r~r SIDE PACK ASSY. ADAPTOR

i \V ! K2««<Xv3J / ^AMPI PSAMPLE
__ , IN

SHORT
SAMPLER

PICK-UP FIXTURE

Figure S. Block Diagram - Gas Handling SysU

If a solvent is ustd. the probe should bt
subsequent^ cleaned witn detergent and baked
out (one hour) at 49"C (IZO'f) to eliminate
residual Hydrocarbons from the solvent.

Hvdrogen Tank Supply and Refill Valves
After some tlm». the Teflon washers under each
valve packing nut can 'cold flow* (move with
oressure) and allow hydrogen to leak. Leakage
can be determined by using Leak-Tec or Snoop.
This leakage can usually be stooped by
rebuilding the high and low pressure
regulators. These regulators can be rebuilt
using KIT-G-S10303 and Instruction MI 611-144.

Air Sampling System Maintenance
A potential problem with the OVA instrument M
Chat leaks can develop in the air sample
pumping system. These leaks can result in
dilution or loss of sample, causing low reading
of vapor concentration and slow response.

The OVA ts equipped with a flow gauge that
provides a method to cheek for air leaks.
Assemble the sample accessory selected for use
to the Readout Assembly and then position the
Sldepack vertically so the MOM gauge may be
observed. Cover the end of the sample prooe
and observe that the ball in the flow gauge
goes to the bottom, indicating no air flow (if
ball has slight chatter wdile on bottom, this
U acceptable).

Failure of the ball to go to the bottom when
the inlet 1s blocked indicates a leak in the
system between the prooe and the pump inlet or
the inlet check valve. To isolate the problem,
remove parts, one at a time, and again block
off the air inlet. Remove the sample prooe(s)
and cover the an inlet at the Readout Assembly.
If the ball goes to the bottom, check that the
•readout to sample accessory' seal washer is in
place and replace the probes, holding them back
against this seal while tightening the nut.
Becheck. and if leakagt 1s still present, it 1s
probably in the sample probe, which should then
be repaired or replaced.



.f 'eakage '3 indicated as being jast '.he
lanole -ngn :ie csnnectian :o cne
is tis.ni. aMseonnect tne sample 1 '"«

u '.-e f i t t i n g an tne S'deoack and cover th i s
'iigt -'th /our 'mger. if tne Maw gauge 3all
;36S t3 l."e 30tt:m. '">e orablsm ;nould be i
'eax 'n me samo'e i'-e is;«mol/ sr sample
•.-3'n3 'n '/G nansie issemoiy. -m:i mould be
•nves t ia,ate3 and re3a''sa. T*ere •: also tre
l o s s i b i i i t y of i l e a k i n g c.iec* v a l v e m tie
sumo -men would not snow uo on this test. If
trie leikage is not found in tne sample 1 l pie or
sample t y b i n g assembly in 3/0 handle, it is
•nost l i k e l y m tne sump check v a l v e . The pump
;nould oe replaced.

If tie Oall aoes not got to tne Bottom, the
leak -in be either in the flow gauge or Us
connecting tubing. visually check mat the
tubing is connected and if so. the flow gauge
snould be repaired or replaced. Check tne
0-nng installation in the sample inlet
connector (Fitting Assembly).

AS an alternate approach, leaks on the inlet
siae of the pump can be detected by using
alconol on a "0* Tip and ligh t l y swabbing the
connections one at a time, or by directing
organic vapor or smoke it tne potential leakage
joints ana observing the meter response or
audible alarm.

aks (beyond the pump) are easier to locate.
any of the commercially available leak

tectisn solutions can be used. Caver the
haust sort, -men - i l l place the exnaust
stem uneer pressure, ana check each
H"ec t ion . one at a time. Replace the Teflon
3--g sr retipe the threaded connections with
M3n tase. Cieck tne ign i t e r and Mi*er/Burner
3a"ioiy -nere they screw into tne detector.
e i-gn v o l t a g e terminal lug on the side of
e MI <er/9urner , and exhaust port itsalf. If
ter t.iese cnecks. the flow gauge ball still
1 ' -'at 50 to tne bottom with the exhaust
scxed. the srooiem 15 l i k e l y a leaking
naust cneck v a l v e m the pump, whicn should
^!oaired or -spliced.

ex
sy

ting C:rtrol
occasion, tr-e background reading may be

ely nign jnaer normal ambient
:onoiti3ns. imoient background readings w i l l
- irv somewnat aeoenamg on the geographical
location -nere the instrument is being used.
-o~ever. the background reading normally should
:e >n the range of 3 to S opm as metnane. The
iccestaole background reading consists of l to
i i/2 spm of .Ti«thane -hicn is present in the
^ormal air environment. In addition to the
-easurement of a normal methane background.
there - i l l normally b? 2 to 4 ppm of eouivalent
•thane background caused by acceptable levels
f csntaminatton in the hydrogen fuel and/or

i/ariqen fuel handling system resulting in a
t o t a l e q u i v a l e n t methane reading of 3 to S ppm
m c1ean a i r .

If the background raiding g0es above 5 OOm to
6 or f 3om. this is normally s t i l l acceptable
;mce my measurement is additive to that
background reading, i.e.. I ppm on tap of 5. or
2 3pm on tap of 7 provides the :ame differential
reading. However. :ne lower background is
ooviously desiraole.

*r>e background reading 13 :eroea out or nulled
even though in r e a l i t y tne background s t i l l

e*i3ts. The background reading is measured by
zeroing the meter *itn the flam* out and "oting
tne meter indication after the flame 15 on.

The cause for a high background reading is
usually associated witn contamination m the
hydrogen fuel system, or a saturated snort
sampler. This w i l l , of course, cause a
background reading since tnis is tne function
of tne basic detector "to measure contamination
entering tne detector chamber".

In addition, contamination present in the
hydrogen will often leave a small unobservable
deposit on the burner face which can continue
to generate a background reading when the
detector is in operation and the burner
assembly is netted.

Another possible cause of contamination is the
Mi»er/8urner Assembly when the contamination is
trapped in the porous bronze mixing filter.
This is not a contnon problem and usually only
happens when an unusually high level of
contaminant is drawn into the assembly.
Another possible cause of high background
reading is contamination in the air sample line
to the detector. This is uncommon but can be
the source of the problem.

NOTE
An OVA that has the Chromatograon
Option can have high background
caused by saturation or contamina-
tion of the activated charcoal
scrubber, which 15 in the line during
cnromatograph analysis, or of tne
column which is in the hydrogen line
at all times.

Analysis and Correction
Prior to analyzing the problem, the OVA should
be checked for proper electronic operation. It
should be ensured that the instrument is
calibrated to methane as referenced.

If. after checking that the OVA 15 properly
calibrated, the background is still higher thar.
normal for amoient conditions, the following
procedure should be followed to isolate the
cause of the problem:

1. Let the OVA run for a period of time
(IS to 30 minuses) and see if the
background level decreases as a function
of time. The background could go down as
a result of clearing line contamination
which is removable simply by the normal
flow of air through the sample line.
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2- Tike a reading m a known, relatively
c'em air environment. Normally, outside
iir jovironment tj clean enough to asses;
;/ ccmoanson -nether tne background
rsiamg i; internal to tne instrument or
i; s'esant •• the location wnere tne
m; t-.fe-'C •: :e'«g j;«d.

:. If the OVA has me Gas Chromatograpn
Option, depress tne sample inject valve.
30 that the activated charcoal scruooer M
in tne l i n e , and observe -nether the
Background reading goes down and stays
steady ifter elution of tne air peak. The
reading mould always go down or stay tne
•same. Out never increase, when tne sample
valve is depressed, since the activated
cnarcoal scruooer will remove trace
elements of organic vapors in the air
sample heavier than Cz.

If another activated charcoal scrubber is
available, this may be attached to the end
of the probe to scrub the air so that a
clean air sample is supplied to the
detector, rhe external activated charcoal
adapter can be used on any instrument.
with or without the GC option, for
providing a clean air sample to assess
background level.

4. If the background cannot be reduced by any
of tne previous steps, remove the exhaust
port cover (make sure that the instrument
switch is OFF) and exhaust port of the
detector chamocr (on the bottom of the
case) and clean the cavity and tne
electrode using the small wire brush
supplied with the analyzer. This w i l l
remove any small quantities of
contamination which could be the source of
the background vapor. After cleaning,
replace tne exhaust port and exhaust port
caver and reignite the OVA. If detector
contamination was the cause, the problem
should oe immediately resolved and the
ambient background will drop to an
acceptable level.

5. If the high background is still present.
tne various parts of tne sample flow line
sucn as probes, sample line assemoly to
the instrument, etc.. should be
investigated by tne process of elimination
to see if the contamination can be
isolated.

Sensus contamination in the air sample
line is very uncommon. However, if very
large doses of low vapor pressure
compounds are sampled, there 1s a
possibility of residual contamination.
This would eventually clear itself out but
may '.ake a considerable renod of time. A
t/pical cause for hign background from the
sample line is a contaminated close area

6. In the event of contamination m the pump
or other internal parts of the sample flaw
lines wnich cannot be removed, the sample
flow components nave to be disassembled
and cleaned. Thij ij normally a factory
operation; however, components such as the
pump can oc replaced m tne field along
witn any contaminated tubing.

7. High background readings on OVA'S which
include tne Gas Chromatograpn Option can
be caused by other sources of
contamination, if the activated charcoal
scrubber iiounted on tne instrument panel
H saturated, contaminated air would be
supplied to the detector and raise the
ambient level background. To check for
this, refill the cartridge with fresh
charcoal, available from Foxboro. Purge
the scrubber with nitrogen after replacing
charcoal. This would determine if the
charcoal was the source of the background
reading, it is also possible that a nign
background reading could be due to
contamination in the column, or contamin*
tion of Quid Rings with too much grease.

This could be caused by compounds slowly
eluting from a column which has become
contaminated. The easiest way to check
for column contamination is to replace the
column with a clean column or a short
empty piece of column tubing and observe
if tne high background reading drops.

8. If the above steps do not correct the high
background, the cause w i l l normally oe
contamination in the hydrogen fuel system.

Contamination in the hydrogen fuel system is
usually the direct result of contaminated
hydrogen gas or contamination introduced during
the f i l l i n g operation. Fill i n g hose
contamination can be caused by storing the hose
in a contaminated area.

CAUTION

Maintenance personnel should be
thoroughly familiar with instrument
operation before performing
maintenance. It 1s essential that
all portions of this manual relating
to safety of operation, servicing,
and maintenance, be thoroughly
understood. There should be no
potential igniters or flame in the
area when filling, emptying, or
purging the hydrogen system, and the
instrument should bt turned off.

extreme care should be exercised to
ensure that required parts
replacement is accomplished with the
parts specified by Foxboro. NO
MODIFICATIONS ARE PERMITTED.
DISASSEMBLE INSTRUMENT ONLr IN A
NONHAZAROOUS ATMOSPHERE.



o remove contamination, trie fuel system snould
3e surged -un hydrogen. Effective surging is
jccsmplisned Oy disconnecting me capillary
tube f i t t i n g to me manifold Block -men has
me low pressure gauge (Hydrogen Suoo'y
Pressure Cauge and Hydrogen Supply valve).
This disconnects me c a p i l l a r y tuning from me
nyorogen line so mat hydrogen may ae purged at
a reasonaole rate from me tan* assembly
mrougn me regulators, gauges, and valves.
After disconnecting me capillary, me nydrogen
lank can Be f i l l e d in me normal manner. The
tank v*ive and hydrogen supply valve can men
-e ooened. r>»is -'n O1"*1 tne nyar<"3«n from
me tank mrougn tne nydrogen fuel system.
surging contamination which is in v*por form.
There is me possibility that contamination has
oeen introduced into the hydrogen fuel system
«nich is not readily purged by tne hydrogen
gas. but tms is unlikely. After surging with
clean nydrogen two or three times, close the
H2 supply valve: then reconnect the capillary
tube, reopen tne HZ supply valve, allow flow
time, reigmte instrument, and check the
Background again, five or ten minutes snould
oe allowed before assessing the background
reading, since contaminated hydrogen can be
trapped in tne capillary tube.

If another clean instrument is available, tne
fuel system from the clean instrument can Be
connected to the contaminated instrument to
•nfy whether the problem is associated with
ne hydrogen fuel supply system. The
interconnection should be made to the cap'i'ary
tube of tne contaminated instrument.

JeJ Soare Parts

Troubleshooting
Table l presents a summary of field trouble-
snooting procedures. If necessary, the
instrument can ae easily removed from tne case
Dy unlocking the four (4) 1/4-turn fasteners on
the Dane! face, ana removing the refill cap and
igniter shield. Then disconnect R/0 assembly
and sample line assembly, and hold instrument
up in vertical position. Lift instrument up.
and out. by Hz supply valve knob only. The
battery pack is removed by taking out the four
(*) screws on the panel and disconnecting tne
power connector.

Factory Haintenance
To ensure continuous trouble-free operation, a
periodic factory maintenance, overhaul, and
recalibration is recommended. The recommended
schedule 1s every six to nine months. This
maintenance program includes replacement of
plastic seals and parts as required, pump
overhaul, motor check, sample line cleaning,
hydrogen leak check, recalibration. and
detailed examination of the unit for any other
required maintenance and repair.

Service Contracts
OVA Service/Maintenance Contracts are
available. For more information, please call
our Service Department at S08-378-S633.

**e ta&ie selow l i s t s the recommended spare parts for tne standard OVA 128 with a Basic Flame
lomzation Detector (FID).

ITEM
NUMBER

i
2
3
4
s
5
7
9
9

iQ
1 1

l 2
! 3
U
15
IS

PART
NUMBER

510461 -1
510223-6
620090 ( 5/Dka. I
S 1 Q S 1 3-1
CR007KA ( 12/Bko. I
C9007KB (12/okg. 1
510530-1
510542-1
C9010RO
CROQ7KJ ( S/Qka. )
CR007KC (6/pkg. )

KIT-C-510303
C9010PM
•R100JG
510496-1 ( iQ/okq, ]
CROQ7LL ( 10/oka.

BECOMMCNOtO
QUANTITY
2

oka.

QkQ.
oka.

i
l
1 oka.
1 pkg.

1
1
4 ft.
i oka.
i oka.

DESCRIPTION
loniter
Puma Assemoly
Cuo. Filter (3/9 inert 00. ss)
Mi»er/Burner Assemolv
wafer. Teflon
washer. Brass
Flam* arrester Assembly
flattery Pack Assembly
Sa/flole Line Assembly
Filter Sa/nole Packaae (Tubular Samoler Only)
Soft valve Scat (for H2 valve Only)

High and Low Pressure Regulator Reoair Kit
Corrugated TuBina Caa
Corrugated Tubino
Quad Rlnos ( GC Units only)
Readout Meter Seal
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Table I.
Summary of Troubleshooting Procedures for Standard OVA 128 with BASIC FIO

PROBLEM
I

TROUBLESHOOTING PROCEDURE REMEDY

LOW sample Mow rate
on Mow indicator.
Nominal I/ I.S to 2.0
on flow gauge.
(Also see 6 oelow.)

a. Check primary Miter m sidepack and
oarticle filters m tne ;ample probe.

Determine assembly containing
restriction oy process of elimination,
i.e., remove probe, snort sampler,
disconnect sample line assembly,
remove primary filter, etc.

If the restriction is in the Sidepack
Assembly, further isolate by discon-
necting the sample flow tubing at
various points, i.e.. pump output
chamber, etc.

MOTE: The inherent restrictions due
to length of sample line, flame
arresters, etc.. must be taken Into
account when troubleshooting

Replace or clean fiHer
if clogged (P/N 620090.
package of S).

Investigate the assembly
containing this restrict
tion to determine cause
of blockage. Clean or
replace as required.

If in the detector
chamber, remove and
clean or replace porous
metal flame arrestor.
If pump is found to be
the problem, remove and
clean or replace.

2. Hydrogen flam* will
not light.
(Also see 6 below.)

a. Check sample flow rate (set 1 above).

b. Make sure that instrument switch 1s
off. Then check igniter by removing
chamber exhaust port and observing the
glow wnen the IGNITE BUTTON 1s
depressed.

c. Check for rated Hydrogen Supply Pres-
sure. (Listed on calibration plate
on oump bracket.) Reading should be
between 10 and 12 psi.

Check hydrogen flow rate by observing
the psi decrease in pressure on the
Hydrogen Tank Pressure gauge. The
correct flow rate will cause about 100
to ISO ps1 decrease in pressure per
hour. (Approximately 12 me /mm at
detector.)

Check all hydrogen plumbing joints for
leaks using liquid Snoop only. Also,
shut off *11 valves and note pressure
decay on hydrogen tank gauge. It
snould be less than 20 psi per hour.

If sample flow rate is
low, follow procedure 1
above. I

If igniter does not
light up. replace the I
plug. If igniter still j
does not light, check j
the battery and wiring.

If low. remove battery
pack and adjust to proper
level by turning the
alien wrench adjustment
on the low pressure
regulator cap.

The most likely cause for
hydrogen flow restriction
would be blocked or
partially blocked capil-
lary tube. If flow rate
Is marginally low.
attempt to compensate by
increasing the Hydrogen
Supply Pressure by one-
half or one psi. If flow
rate cannot be compen-
sated for. replace
capillary tubing
(P/N S10073-1).

Repair leaking joint.
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TROUBLESHOOTING PROCEDURE REHEOY

area .

Cneck ca se« 'f "ydrogen supply system I If mere u moisture in
is frozen up Dy taking unit into «arm | the hydrogen supply sys -

I tern ana the unit must 3e
I operated in suofreezmg
I temperatures, surge the
I hydrogen system «Uh dry
I nitrogen and ensure the
I hydrogen gas used is ary

Make sure that instrument switch is
off first: then remove exhaust port
and check for contamination.

Check spacing between collecting
electrode and Burner tip. Spacing
should bi 0.125 to O.lS mchts.

I If contaminated, contact
Foxboro for service.

Adjust 6y screwing
Mixer/Burner Assembly in
or out. this spacing
proolem should only
occur after assemoling a
Mixer/Burner Assembly to
a Preamp *sse/nt>ly.

Hydrogen flame
1 ignts But will not
stay lignted.

a. Follow procedures 2(a). (c). (d). (e)
(g). and (h) aoove. Also refer to
S Below.

4. Flame-out alarm
M i l l not go on
when nydrogen flame
is out.

a. Check instrument calibration setting
and GAS SELECT control setting.

b. Remove exhaust port and cfleck for
leakage current path in chamoer
(probably moisture or dirt in
chamoer).

Readjust as required to
proper setting. Note
that the flame-out alarm
is actuated wnen the
meter reading goes below
zero.

Clean contamination
and/or moisture from the
chamber using a swab and
freon or alcohol. dry
chamber By running pump
for approximately
IS minutes.

c. If above procedures do not resolve the I If spare is available.
problem, the probable cause *s a
malfunction in the preamp or power
Board assemelies.

d. Check that volume control knob is
turned up.

e. Instrument switch is off.

then replace. If not.
return preamp assembly
or power board replace- I
ment assembly to the I
factory. I

I
Adjust for desired I
volume. I

S. False flame-out
i1 arm.

a. Flame-out alarm is actuated when
signal goes below electronic zero
(with flame on). This can be due to
inaccurate initial setting, drift, or
a decrease m amoient concentration,
verify if this is the problem by
zeroing meter with flame out and
reigniting.

wnen using the XI range,
adjust meter to 1 ppm
rather than zero: be
sure instrument has been
zeroed to 'lowest
expected ambient
background level*.
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rable I. (Cont . )

TROUBLESHOOTING PROCEDURE

Slow r«;pon;e. ' . S. .
i - ~*e '.3 : o t i ' n
response ir'ier
: amp i e 13 i o p 1: e o '. o
•nput is too long
(i.e.. > 2 seconds).

Check to ensure :nat prooe is firmly
seated an the ruooer seal m the
readout issemoly.

Check sample MOW rate per procedure
i aoove.

Reseat 37 noidmg :ne
prooe firmly igaiist tre
rubber seat ma ne
m position xiin tne
knurled locking unit.

See 1 above.

7. Slow recovery tint,
i.e.. too long a
time tor tne reading
to get oack to
amoient after expo-
sure to a nigh
concentration or
organic vapor.
(i.e.. > 6 seconds).

This problem is normal I/ caused by
contamination in the simple input
line, fits requires pumping Cor a
long period to get the system clean of
vapors. Charcoal in the lints would
bt the worst typt of contamination.
Isolate tnrougn the process of
elimination. Set <(b).

Check preamo chamber for
contamination.

Clean or
contaminated sample line
or assemoly as required.

If contaminated, contact I
Foxboro for service:
otherwise, dean as
required. Preamp should
bt removed ocfort
cleaning.

3. Amoient background
reading in clean
environmtnt is too
high.

A false amoient background reading can I
bt caused by hydrocarbons 1n tht I
hydrogen fuel supply system. Cover j
tne end of the samplt prooe to restrict)
sample flow. If meter indication does
not go down significantly, the contam- |
ination is prooaoly in tht hydrogen
fuel.

A false ambient background reading can
also be caused by a residue of sample
building up on the fact of tne sample
inlet filter. If the test m 8(a)
above produces a large drop in
reading, this is usually tht caust.

A false amoient background reading can
also bt caused by hydrocarbon contam-
ination in the sample input system.
Tht most likely caust would bt a
contaminant absorbed or condensed in
tht sample lint. NOTE: It should bt
emphasized that running tht instrument
tends to keep down the buildup of
background vapors. Therefore, run tht
unit wnenever possible and store it
with the carrying cast open m clean
air.

Use a higher gradt of
hydrocarbon fret hydro-
gen. Check for
contaminated fit t i n g s on
filling hose assemoly.
Or short sampler may
need cleaning.

Clean and/or replace the
sample input 1 mes.
Normally the false
reading w i l 1 clear up
with sufficient running.

I
9. Pump w i l l not run. | a. visually check for loose wires.

j 6. Pump eccentric assembly hanging up.
I
c. Sample inject partially engaged.

If no loose wires, pump
motor 1s defective.

Replace pump. If spare
pump not available.
return pump to Foxboro
for service.
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PROBLEM

10. No Power to
electronics but
pump runs.

Table i. (Com.)
MUC£OU«

a. Broken wiT-Ton t/0 connector (Fo.
P/N 12749).

o. printed wiring Board Is partially
unplugged.

11. NO oo-er to pump
or electronics.

a. Connect readout meter and perform
battery test.

b. Place battery on charger and see if
power is then available. Recharge m
a nonhazardous area only.

Replace or repair Broker
wire.

Reseat board properly.

If power is available.
battery pack is dead or
open. Recharge battery
pack. If still
defective replace
battery pack.

___________j__________—_——___——.——_—————1__————__________
fr tne procedures in Table l do not rectify the problem, contact Foxboro for further
information.

e

MS CHRONOGRAPH (GO OPTION
The Hodel OVA 128 CENTURY Organic Vapor
Analyzer provides efficient and accurate
indication of total organic compound
concentrations on a continuous sampling basis.
However, m areas where mixtures of organic
vapors are present, it often becomes necessary
to determine the relative concentration of the
components and/or to make quantitative analysis
if specific compounds.

i provide this capability, a gas chromatograpn
JO option is available. See figure 6 for the

location of the major components and controls
associated with the GC option, wnen the GC
option is used, the capability of the OVA
includes both qualitative and on-the-spot
quantitative analysis of specific components
present in the ambient environment. The
optional Recorder, wnich is used with the GC
option, is described separately.

,:his section is applicable only to an OVA with
'•the optional gas chromatograpn system.

"odes of Operation
The OVA with GC option has two modes of
operation. The first mod* 1s the measurement
of total organic vapors in the same manner as
described for the basic OVA instrument. This
•node is referred to as the 'Survey Mode'. The
OVA is in tne 'Survey node* of operation
»henever the Sample Inject Valve 1s In the
completely 'OUT- position and the back flush
valve is also m the 'OUT' position.

The second moot of operation Is called the 'GC
Mode*. The OVA is in this mod* of operation
any tin* a sample has been injected (sample
injection valve Is In the "IN* position) into
the GC system and the sample Is being
transported through the CC column. This
section provides a brief description of how a
gas chromatograpn (GC) operates and
specifically, now the OVA 128 performs the
required operations. A comprehensive
discussion of gas chromatography theory, column
selection, and data analysis is beyond the
scope of this manual.

The OVA with CC option can be utilized for many
types of analysis m the outdoor or indoor
amoient environment or for specific laboratory
type analysis. The OVA was not designed to
compete with the research or process gas
cnromatographs but to complement these
instruments, or eliminate their need in field
applicatlons.

This manual Is intended to provide the operator
with information to operate and maintain the
OVA. Foiboro publishes Laboratory Application/
Technical Notes to assist the operators in
applying the Instrument to field monitoring
situations.

All flame lonlzatlon detector (FID) gas
cnromatographs require certain elements for
their operation. These elements include three
flow regulated gas supplies as follows: 1) A
carrier gas to transport the sample through the
column: 2) Hydrogen gas for operation of the
FtO: 3) A clean air supply to support
combustion to the FID. In addition, a method
for injecting a known volume of sample air
(aliquot) to be analyzed is required.
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OPTIONAL
STRIP CHART
flECOROER

/-*>

GC
8ACKFLUSH
VALVE

GC SAMPLE
INJECT VALVE

Figure 6. Additional Controls and Components - GC Option

In standard gas chronwtographs thest three (3)
now regulated gases art individually supplied
from pressurized cylinders equipped with
regulators and flow control apparatus. Tht
Model 128 GC system differs in that the
n/drogen fuel for the FID is also used as the
carrier gas. The clean air supply ts simply
me normal sample air pumped to tht FIO.
During tne GC analysis, this air 1s scrubbed m
in activated charcoal scrubber to provide the
c'ean air supply. The end result is that no
additional gas supplies are required to add the
CC option to the basic OVA instrument.

dash (-). tht Foxboro packing material
designation (set table below), a second dash
and tht desired length in inches. A sample
column designation Is S104S4-G-24. This would
represent a 24-1ncn column with lot OV-ldl on
cnromosorb w. HP 60/80 mesn. If a specific
application arises which calls for a column
material not listed, please contact Foxboro.
we will be happy to check on its availability.

Table of Column Packings

A v a l v i n g arrangement 1s Incorporated to
sroviae a method for transferring a fixed
volume of air and sample into the GC system for
analysis. The sample air injected into the GC
column is the same sample being analyzed by the
OVA for total organic vapor concentration.
Therefore, the instrument provides the unique
capability to observe the total organic vapor
concentration of the sample prior to injecting
it into the GC system. This operating feature
is invaluable in field work where tht
environment is continually changing and wf>ere
valuable GC analysis time must be expended only
on tnc sample of concern.

OVA Col'jns
Columns are available in 4. 8. 12. 24. 36. and
48 men lengths as standard offerings with any
of trie column packings listed in the Column
Packings Table. Longer lengths are available
in 12-men increments on a nonstandard basis.
To order i column, simply use the general Part
Number for a column (S104S4) followed by a

FOXBORO
DESIGNATION

A

C
0

E

r

G

T

a
PT
0
H

J

H

MATERIAL
2 OX Otoctyl Phtnalate on
Chromosorb-P. AW 60/80 Mesn -r
Chramosorb 101. 60/80 Me«n
20% Ucon SO Hi 2SO on
Chromosorb-P. AW 60/80 Mesn
2 OX Carbowax 400 on
Chromosorb-P. AW 60/80 Mesh
S/1.7SI Olethylhexyl
Sebecate/Bentone 14 on
Chremosarb W. AW 60/80 Mesn
lOt OV-101 on Chromosorb w,
HP 60/80 Mesh
10t l.2.J.-Tr1s (2-cyanoetnoxy)|
Propane on Chromosorb P. AW
60/80 Mesh
IX onsooecyl Phtnalate on
Chramasorb W. AW 60/80 Mesh
Parana* T. 60/80 Mesh
Parooak 0. 60/80 Mesh
:ox Carbowax 2 OH on
Cnromosorb P. AW 60/80 Mesh
n-Octane on Porasil C.
80/100 Mesh
Parooak 1. 60/80 Mesh
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figure 7 is a flow diagram illustrating tnt
'low o»ths of the hydrogen fuel. sample *'r
suBply. and the sample aliquot inject«d for CC.

TWO Bush-pull v a l v e s art used "» the GC system:
tie Sample Inject ;*l»e and the SackMusn Valve.

Sloe* 0 illustrates the Mow paths with the
Sample Inject valve in the 'OUT- position.
with thu valve in the "OUT" position, the OVA
functions m its normal manner as a total
organic vapor analyzer.

Slock C illustrates the Mow paths after the
Simple Inject valve is moved to the "IN*
position to initiate the CC Mode.

The hydrogen flow path is now through the
sample loop -hien enables hydrogen to sweep the
air sample from the loop and carry H through
the CC column.

Also note that the samole air going to the HO
cnamoer is now routed through the activated
charcoal scrubber wnere essentially all organic
vapor contamination is removed from the air.
The activated charcoal scrubber will effectively
absorb most organic vapors with the exception
of methane and ethane. The functions of the
Sample Inject valve are. therefore, to transfer
a fixed volume sample of the air Being monitored
into the hydrogen stream and to reroute the
sample air supply through an activated charcoal
scrubber.

3A
•IN

(
\

CKFLUSH VALVEPOSITION

U?i
COLUMN j

,i

SAMPLE INJECTVAIVE
i I -IN' POSITION

———1~ 'I I CHARCOAL l——
i ——K I I SCRUBBER I !
-

H,FUEUTOFIOrj CHAMBER___- j'\ \ i —H y<f*&c~Nrtr— _ — — i. -J jj ^ •
________I ! SAMPLE AIR TQ FiQ CHAMeER_______U————— -,^. -=——-

AIR I
SAMPLE

3ACKFLUSH VALVE 1•our POSITION I

AM i
,SAMPL£
THROUGH^

::.•--JL--_I L.
Figure 7. Flow Diagram - CC Option

L.i-1 PROBE I
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The Backflush Valve has no preposition ing
requirement to function. It cm DC in cither
the -IN" or -OUT' position at tne time a sample
is injected into the CC system for anal/sis.
The Backflush valve simply reverses the
direction of tne hydrogen flow tnrougn the GC
column.

Regardless of tne operating mode. Hydrogen
always flows through the column to the FID
detector and the sample air supply always flows
to tne FID detector to provide oxygen for the
hydrogen flam*.

The recommended hydrogen flow rate is 12.0
iO.S ml/mm (GC models) for proper FIO
operation and as a standard flow rate for
generating GC reference/calibration data. This
hydrogen flow rate is adjusted by varying the
Hydrogen Supply Pressure, which is the hydrogen
pressure at the input of the flow control
capillary tube of the OVA. The pressure is
changed by adjusting the set screw in the bonnet
of the low pressure regulator, accessible by
removing the battery pack from the instrument
panel. To monitor tne hydrogen flow rate.
connect a bubble flowweter to an end of tne GC
column wnicn has.been disconnected from tne
panel fitting and move the Backflusn valve so
that hydrogen Is flowing out of tne column.
Primary hydrogen flow control is accomplished
by tne capillary tube of the OVA. However, the
flow restriction of a GC column will also affect
the hydrogen rate and tne effect will vary witn
column length, type of packing, and packing

/"""S

a typical 14-ineni. co r°B *er"»
mesn material „ ap̂ SEV* liVi1" '°"°
Normally, wnen tn, hydrogen M*. r«. *."'!' ,
12 cmVmin witn a standard 24-,nen ,' '* m *l
column, no adjustment needs to t>* made wnen
using columns from four («) incnes 10 four (»)
feet long. Longer columns may require nydrogtn
flow adjustment for proper operation. »djuit-
ment would be required if and wnen precisely
controlled analysis was being conducted or «n«n
the hydrogen flow was too low to keep the Him*
burning.

The sample air flow rate is not adjustable and
is nominally 1 U/min. This flow rate should
remain relatively constant. A sample flow
gauge 1s provide on tne OVA panel to monitor
the sample flow rate.

NOTE
Panel gauge is not calibrated in
L/mm.

wnen tne Sample Inject valve is in the 'IN* ^-
posltlon. there may be a slight increase or
decrease in sample air flow rate (0 to 151).
This change will normally not affect operation
of the instrument as long as tne flow rate is
consistent fro* analysts to analysis.
Basically, if tne flow rate is consistent
between calibration and end usage, there will
be suitable precision 1n the measurements.

I
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GC Analysis
Sample Injection

Qualitative Analysis

when the Sample Injection valve t$ depressed.
the *ir in the sample looo '» injected into tht
hydrogen stream wnieh transports the **"<>'•
through the column for separation of Us
components and to "? "•«**«"™r'". This small volumt of injecttd

q u a l i t a t i v e l y analyzed based on the
r n t i o n time of the individual components of
that s*/nole -nile passing through th« column.
Q u a n t i t a t i v e analysis can then Be accomplished
by peak height or peak area analysis mtthods.

Column
Tht column consists of tubing packtd with a
material which physically interacts with
organic vapors and retards tht passagt of tht
vapors through tht column. Since tnt packing
material has a different attraction for each
organic substance, each component in a mixture
of gases w i l l at slowed down to a different
extent. Set figure 8.

The net effect is that each component elutcs
from the column at a different timt. Tht
components are then fed to tht detector wnich
gives a response to tht meter or to an external
s t r i p chart recorder.

A portable isothermal pack (PIP) can bt used
for temperature maintenance and/or isothermal
a n a l y s i s . This Is described further under PIP
K i t option.

BENZENE & TOLUENE
A_____

AS each organic substance has a unique inter-
action with tht column packing material, the
time that tht substance is retained on the.
column is also unique and thus characteristic
of that particular substance. The 'retention
time* (RT) is primarily dependent on the type
of packing material, the length of the column,
the flow rate of the gas carrying the mixture
through tht column, and tht temperature range
of the system.

when thtst variables art controlled, tnt
retention times can bt ustd to identify each of
the components in a mixture. Because of these
variables, it is usually necessary to establish
retention times for each instrument by making a
ttst with tht purt substances of interest or to
refer to established timt data charts prepared
m advanct for that sptclMc instrument. In
those casts where retention times of tht
components art too dost togtther for a good
analysis, an adjustment in ont or more of tht
operating variables will usually effect a
sufficient difference 1n retention times to
enable a meaningful analysis.

Quantitative Analysis
Tht detector response to any organic component
is proportional to tht quantity of material
passing through tht dtttctor at a given time,
for an eluted component, a plot of concentra-
tion vs. time forms a bell-shaped curve.

when using a s t r i p chart recorder, tht curve
drawn on the paper is triangularly shaped and
tnt area under tht ptak is related to tht
amount of substance being analyzed.
COLUMN

CARRIER
GAS IN

TO DETECTOR
& RECORDER

TOLUENE BENZENE

CARRIER
GAS IN

TO DETECTOR
4 RECORDER

CARRIER
GAS IN

TOLUENE DETECTOR RECORDER
i i

T

//'

BENZENE
TOLUENE

=iCTCaiAL SERRATION OF 3ENZENE AND TOLUENE - "A" AT BEGINNING OF
SEPARATION -3- DURING SEPARATION: 'C' BENZENE HAS ALREADY PASSED
"HE CETECTOR AND IS RECORDED. TOLUENE (DOTTED LINES) WILL APPEARON RECORDER AS IT PASSES THE DETECTOR.

figure 8. Typical Column Separation Sequence
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Backflush GC HOPE OPERATING
The column aackflush Valve is provided to
reverse the direction of flow of the carrier
gas (Hydrogen) through the column. It is
necessary inat the column ac backflushed after
eacn individual analysis except under certain
special conditions. The primary puroose of the
Bacxflush function is to clear the column of
heavy compounds (with long retention times)
wmcn would contaminate the column and cause
interferences to future GC analysis. The
Backflush valve nas no prepositioning
requirement: it is reversed from either
position it was m during GC analysis. The
Backflush valve should Be'actuated immediately
after the peak of the last compound of interest
elutes. Figure 7 illustrates the function of
the Backflusn Valve.

In the GC system, the Backflush is -to the
detector*. This is possible because the
carrier gas and detector fuel are the same.
i.e.. hydrogen. It provides a convenient means
of quantifying the total compounds m the
Backflush by simply recording the peak that
elutes during the backflush operation. For
f i e l d instruments, this quantitative backflush
information is valuable since it provides a
direct means of observing the condition of the
column, seeing when the column is clean, and
noting when the detector response has returned
to baseline. The time required for backflush
is usually l.Z to l.S times the GC analysis
t ime.

Survey to GC Mode
There is an inherent advantage to integrating
tne GC system to the basic total Organic vapor
Analyzer (OVA). The OVA provides a direct
reading of total organic vapors in the air
being sampled, which gives the operator
information about the sample being Injected
into the GC system. This information can be
used to predict and verify the peaks that
result during the GC analysis, including the
backflush peak.

This feature eliminates expending valuable GC
analysis time where there 1s no contamination
of concern (comparable to taking noise
measurements in quiet corners). It also
enables the operator to select the most
appropriate location to conduct an analysis.
normally trie area of highest concentration.

Hodt)
The gas Chromatograpnic analvn
of operation can be initiated at
during a survey by simply «.presiin{
Inject valve. After completion of 'he
and backflush operations, the Sampi, "nject
valve is pulled out and the survey contmut- 8r
another sample injected. Mote that wh«n the
Sample Inject valve is in the survey mooe (out
position), the OVA operates in the same manner
as an OVA which does not incorporate the GC
option.

ConlMsMicjtors (Piayre 6)
Sample Inject Valve
This 2.-posltlon valve (shown schematically m
Figure 7) is used to select either Survey Mode
(valve out) or GC Hod* (valve in).

Backflush Valve
This 2-position valve (shown schematically in
Figure 7) Is used to reverse the flow of
hydrogen through the column to:

1. Backflush the column for cleaning.

2. Quantitatively measure total compounds
after a selected point. Example:
Separation of methane from non-methane
hydrocarbons to read total non-methane
hydrocarbon level.

Colum
Separates components of a gas mixture so that
each component of the mixture elutes from the
column at a different time.

Activated Charcoal Scrubber Assembly
This assembly functions only in the GC Mode
(sample Inject valve 'IN-) as shown
schematically in figure 7. It removes organic
compounds (except methane and ethane) by
absorption from the sample air supply.



TyrnOnProcedure
Place the Sample Inject valve m tne -OUT'
position ana out tne OVA instrumtnt m
cseration oer "Operating Procedures • Survey
node" section.

Leave tne nydrofltn fu.i '"<> '"mp
-ON- far three to four minutes
6!?or« attempt m« '9""1"" " 'I1""
t,m« for h/drogen purging of the
C 0 1 Uff̂  .

Hode
unen using the OVA in the Survey Mode, ensure
that the Simple Inject valve remains in the
full 'OUT* position and that the Sackflusn
valve is either ru!l "IN- or full -OUT-. Note
tnat when changing from the GC Mode to the
Survey node, the OVA output reading Mill
continue to change until all compounds have
Been e'uled from the GC column. Therefore,
under normal field conditions, the GC column
should be backflushed for clearing, which takes
approximately 1.2 to 1.S tints the forward
analysis time. The backflush peak may be
ooserved returning to baseline, after which the
impie Inject valve may be moved to the Survey
de (OUT) position.

unen the conipound(s) being analyzed are known
to oe the only compound(s) present in the air
sample, Backf lushing may be omitted.

.ucde Operation
In normal GC analysis, a strip chart recorder
•s used to record the output concentration fro

(t.ie OVA as a function of tim«. This record.
'called a enromatogram. 1s utilized for
interpretation of the GC data.

Turn on recorder and push Sample Inject
valve 'IN* with a fast, positive motion.
'his starts the GC analysis, which 1s
automatic up to the point of backflushing.

NOTE
R a p i d and positive motion should
be used wnen moving either Sample
Inject or Backflush valves.

On occasion, the flame in the flO detector
"iay 90 out, wnicn would be indicated by a
snarp and continued drop of the concentra-
tion level. If this occurs, re ignite the
Ma/ne and continue the analysis:

NOTE
A negative "air- peak typically
occurs shortly after sample
injection and should not be
confused with flame-out.

The negative air peak and various positive
compound peaks indicated on tne OVA
readout meter and the strip chart recorder
represent the cnromatogram.

After the predetermined time for the
analysis has elapsed (normally nmediately
after the peak of the last compound of
concern), rapidly move tne Sackflusn valve
to us alternate position (in or out).
Leave the instrument in this condition
until the backflush peak returns to
baseline, then pull the Sample Inject
valve to the "OUT" position. If no
backflush peak appears, pull the Sample
Inject valve out after being in the
Backflush condition for a period at least
twice as long as the analysis time. The
OVA is now in the Survey Mode and ready
for survey or injection of another sample
into the GC system.

INTEBP9ETATIQM IF BESULTS -- The OVA 128 with
GC option is intended for applications where
there are a limited number of compounds of
interest and the compounds are normally known.
under these conditions, the operator must know
the retention time and peak height character-
istic of the compounds under specific operating
conditions. TO calibrate the OVA in the GC
Mode, determine, by test, the retention time
and peak area (using peak height analysis) for
the compounds of concern. These tests should
be conducted on the column to be utilized and
over the concentration and temperature range of
concern, when representative characteristic
data is available, such as in the Laboratory
Application/Technical Notes, a spot calibration
check is normally all that is required.

It should be noted that under normal field
conditions, the vapor concentrations vary
continually as a function of time, location,
and conditions, field measurements for
industrial hygiene work are normally associated
with a threshold level around a preestablished
concentration. Surveys for locating fugitive
emission sources present a continually varying
situation, under these conditions, it is
desirable to have a simple method of inter-
preting the GC data for on-the-spot analysis
and decision making.

nigh precision Is normally not a requirement
for these types of analyses, since the
environment is continually changing. Tne
methods presented m this section are designed
to provide means for typical field analysis,
when the OVA 1s used under laboratory
conditions, standard laboratory methodology may
be used for greater precision.
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Technical Discussion
The chromalogram is a chart-recorded trace of
the organic vapor concentration from the
Organic vapor Analyzer (OVA) as a function of
time. A t/pical cnromatogram is illustrated in
Figure 9 and is a series of triangular oeaks
originating from and returning to a f1«ed
oaseline. Qualitative interpretation of a
cnromatogram involves identifying 4 peak by
anal/zing the tint U took for the peak to
appear after initial injection [referred to as
retention time (RT)] and comparing the RT to
reference data. Quantitative interpretation
involves analyzing the area under the peak and
relating this area to calibration data of peak
area versus concentration for that specific
compound undtr the conditions present during
the GC analysis.

It can be seen that interpretation of a
cnromatogram requires the use of calibration
reference data. CC reference data is always
generated empirically, i.e.. through tests.
Foxboro Laboratory Application/Technical Notts
may bt used as a reference for selecting
columns and interpreting chromatograms.
However, simple tests must bt conducted to
ootam tht required" reference data.

QUALITATIVE ANALYSTS -- undtr a given set of
operating conditions tht retention ttmt is
characteristic of that particular substance and
can be used to identify specific compounds. It
will be necessary to calibrate retention times
by making tests with the pure compounds of
interest.

The retention time (RT) is defined as that
period of time from injection until tht timt of
maMimu/n detector response for each substance.
Retention time Is measured from the time of
sample injection to the timt tht apt* of tht
triangular curve is obtained on tht strip chart
recorder. (Set Figure 9.) Tht strip chart
recorder operates on a clock mechanism such

are characteristic
possible that two
retention times. Thus, if there is
as to the identity of th. v.p" \\
necessary to verify identification ay retentiontimes on different columns.

Use of a longer column will increase the reten-
tion times of those components it is capable of
separating. The timt between peaks w i l l also
bt increased. This is especially useful if a
component comes through too fast or if desired
peaks are so close that they overlap.

COLUMN SELECTION -- Two columns are supplied
with tht instrument. These are general purpose
columns wnlch art useful in a wide variety of
applications, if they do not achieve separa-
tions for a particular application, it may be
necessary to select othtr packing material or
longer columns. Foxboro will assist 1n this
selection or prepare a custom column if -^
necessary.

If columns are mad* by th* user or purchased
from other sources, ensure that tht packing
density dots not crtatt too large a pressure
drop. A large pressure drop can result 1n
Ham-out problems.

TEMPERATURE EFFECT ON RETENTION TIMC -- An
increase in temptraturt will decrease column
retention Urn* (RT) and vice versa. Normally,
retention time (RT). as a function of tempera-
ture, changes linearly over the range of 0 to
4fl»C. For complex qualitative analysis, a
calibration plot of RT versus temperature will
bt required. In typical usage, such as inside
a factory, th* effect of temperature can be
compensated for during chromatogram
Interpretation. A smglt component tracer
compound can bt sampled at any time to provid
a "key" for other compound identification. """

Figure 9. Typical Chromato.grM
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:ABPIEB GAS FLOW BATE -EFFECT an BF.TENTTOM nut
-- AO increase in carrier gas Mow rate w i l l
decrease retention time. For reproducible data.
the carrier gas (hydrogen) Mow rate must °*
recorded in association with a chromatogram.
Primary control of nydrogen Mo- rile is accom-
plished in OVA ey regulating tne nydrogen supply
oressure across a cao'lUry tuoe. "ie nydrogen
flow rate is also affected 6y restriction of
the CC column, out most columns nave a limited
effect The nydrog.n no- rate is factory set
t 12 cm /mm -itl> * "-'"« column.

ANALYSIS -- In general, the more
triangularly symmetrical the peak, tht Better
the peak height analysis capability. However.
many CC peaks nave "tailing- as illustrated in
Figure 9- Peak height calibration is an
acceptable method for quantitative analysis as
long as the area under the tail is small
compared with the total peak area. If severe
tailing occurs, empirical calibration data
generated through tests may bt required to plot
the peak height versus the concentration curvt.

Only peak height analysis -ill bt dtscussed in
this manual. The method involves injecting a
kno-n concentration of the compound and
recording the peak height under the test
conditions. Peak height characteristics can be
established for various columns and various
wiperalures. Normally, both retention tint
nd peak height characteristic -ill be measured.

wtien peak area measurements are desired, tht
areas may be measured using an integrator on the
OVA output signal. Other manual methods may
also be used, such as counting squares, weighing
curves, or simple t r langul at ion . when CC peaks
live good synmeiry. tr tangulation (area equals
1/2 base < height) is a convenient method.

Calibration Data

TO obtain a calibration point, inject t known
concentration sample into the CC System and
record the resulting chromatogram peak. The
retention time) for the peak may be determined
from tne record or timed with a stop »atch. The
peak height may be measured from the record.
Figure 11 presents tne format of a chart -men
may De used to record calibration data.
E«penence has indicated that tne peak neignt
response of a compound is linear within the
concentration range of 0 to 160 ppm. Therefore,
a single calibration point, preferaoly around
tne concentration of concern, is normally all
that is required to plot peak neignt response
in ppm as a function of compound concentration.
Oata for other compounds on the same column may
also be plotted along with their associated
retention times, percent relative response in
the total organic Survey Mode. Threshold Limit
value (TLV). etc. It is recommended that
copies of tht actual chromatograms be kept with
tht charts for observing tht peak shapes, peak
interferences, etc. It should bt noted that a
cnromatogra* can bt utilized like a fingerprint
for compound identification or peak height and
shapt comparison. Transparent overlays are an
aid tn chromatogran analysis.

-Tien conducting tests to obtain GC calibration
data, the following information should be
recorded.

1 . Colium - description and serial number as
applicaole.

2. Temperature - column temperature, normally
a/no lent.

3. Chart Speed - distance/unit time.

4. Carrier Flo- Rate - hydrogen flow ratt
through the column (cm/mm).

5. Sample Concentration - ppn for each compound

6. Sample Volume - 0.25 mL for factor/
standard installed loop.

7. Bange - range of OVA being used. i.e.. XI.
xio. xioo.

8. OVA Serial Number.

temperature variations art anticipated.
data should bt taken at several points and
recorded on tht chart as a new curvt or as a
relative changt as a function of temperature as
illustrated in Figure 10.

Preparing and using calibration chart is very
straightforward. As an example, once the
elution sequence of a group of compounds is
determined, a mixture of 100 ppm of each can be
prepared and run on the CC for chart data. The
retention time and peak height of each compound
can be read directly from chromatogram and the
data put on tht chart. If temperature data is
to be taken, additional chromatograms may be
run with tht same sample, and tht RT and ptak
height as a function of temperature.

unen complex mixtures such as gasoline art
analyzed, it may bt desirable to keep tht
record of tht backflush ptak for future refer-
ence and peak area comparison. It 1s also
recommended that the total organic vapor con-
centration reading on tht OVA bt recorded for
each calibration sample used. This reading is
used for arriving at relative response numbers
and as a check on sample preparation precision.

Routine Haintenance
Colmn Haintenance
Any column can bt contaminated with compounds
having long retention times. This -ill result
in high background readings. This condition
can be checked by installing a new column or a
blank column (tubing only). If this reduces
the background reading, the contaminated column
should be baked at 100»C (212«F) for three to
four hours in a drying oven while passing
nitrogen through the column. Higher tempera-
tures may permanently damage tht column packing.
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Figure 10. Calibration Chart

w*en installing an/ column, avoid touching the
ends, as this may cause contamination. Also,
ensure that the fittings arc tight to avoid
nydrogen leakage.

IMPORTANT: The following simple test may be
run to determine whether the GC column Is
contaminated, while in a clean ambient air
Background and clean charcoal 1n scrubber,
place tne Sample Inject valve in the "IN" (CC
Mode) position. Observe the background reading
on the meter or recorder. After one to two
minutes, change the position of the Backflusn
valve and again observe the background reading.
If the Background reading went down and then
started to increase in one to two minutes, the
column is probably contaminated and needs to be
cleaned. Note that 1f hydrogen flows into one
end of the column for a period of time, the
contamination is pushed into the column.

Then when tne hydrogen flow is reversed, tht
exnaust end of the column will be clean until
the contamination 1s again pushed through.
Remember that to clean a column, the purge gas
must be run through the column in one direction
until all contamination 1s removed.

NOTE
Contaminated columns can be avoided
Oy Dlckflusmng the column after
every analysis.

Charcoal Scrubber Assembly Haintenance
After repeated use. the Charcoal Scrubber
Assembly will become saturated. Periodically,
the operator should check the effectiveness of
the activated charcoal.

This can easily be done by operating unit with
Sample Injection valve "IN* and passing probe
near a concentrated sample of compound (other
than methane or ethane) being analyzed. The
readout should remain nearly steady [should not
rise more than 0 to 2 parts per million (ppm)].
If rise is more than 2 ppm. replace old charcoal
with new activated charcoal. Care should be
taken to completely fill tube to prevent a path
for sample to bypass charcoal. The life of the
charcoal depends on time (length) of exposure
and concentration level during that exposure,
i*en changing charcoal, be sure that any fine
charcoal dust 1s removed from the assembly By
blowing prepuMMed nitrogen through scrubber.

Another test of the charcoal filter 1s to note
background reading with Sample Inject valve
•OUT* and then note reading with valve 'IN'.
The level should never be nigner when the valve
1s in "IN" position and charcoal filter is in
air line. If the reading with the valve m the
•IN' position 1s higher, the charcoal filter is
probably contaminated and acting like a
contamination emitter.



Troubleshooting
Table 2 oresents recommended field trouble snooting procee.-es which art associated with the CC
5/stem. These procedure! are m addition to those found in the oasic OVA section of the manual.

Table 2. Sunrury of Troublesnooling Procedure OV» 128 with the CC Option

PROBLEM TROUBLESHOOTING PROCEDURE REMEDY

I. LOW sample flow rate
on Mow indicator.

a. Check Teflon tuomg on valve assembly | Straighten or replace
for kinks, etc.

b. Check flow rate with valve 1n down
position.

j Teflon tubing. P/M QI294Z
(12 inches required).

Check for over restric-
tion of charcoal filter.

2. Hydrogen flam* will
not light.

a. Check column connections on top of
unit to make sure the/ art tight.

b. Check column for sharp bends or kinks.
(Hydrogen flows througn this column
at all times and a sharp bend will
compact packing too tightly for proper
hydrogen flow.)

c. Check charcoal filter fittings to make
sure they arc tight (CC Mod* only).

d. Check hydrogen flow rate from column.

e. Check that the Inject and Backflush
valves art both completely m or out.
A partially activated valve will block
the hydrogen and air flow paths.

f. If a new column was installed prior to
problew Identification, check for
proper hydrogen flow rate through the
column (should be approximately
12 cm/win).

Tighten fittings.

Replace column.

Tighten fittings.

Adjust hydrogen pressure
to obtain 12 cmVmin
flow rate.

Ensure both valves are
either completely in or
out.

Increase hydrogen press-
ure to obtain proper
hydrogen flow rate or if
column is excessively
restrictive, replace or
repack the column.

). Amoient background
reading in clean
environment is too
h igh.

a. Check for contamination in charcoal
filter assembly. This can be detected
if ambient reading increases when
going in to the cnromatographic mode.

b. Check for contamination in column.

c. Check for contamination in column
valve assembly. Replace Quad Rings
if torn or nicked (P/N 510494-1.
package of 10).

Replace activated
charcoal in charcoal
filter assembly.

Replace or clean column.

Remove valve stems and
wipe with clean lint-
free cloth. Heat valve
assembly during operation
to vaporize and remove
contaminants.

Flame-out wnen
operating either
valve.

a. Ensure valves are being operated with
a quick, positive motion.

b. Either hydrogen or air may be leaking
around one or more of the valve quad
rings. Assess by test and quad ring
inspection.

c. Damaged or worn quad rings causing
leak.

Operate valve with a
positive motion.

Remove stems and lightly
coat with slUcone grease.
(Dow Corning III odorless
only, sillcone grease)
only on contact surface of
quad ring, wipe off excess
(do not remove quad rings)

Replace quad rings and
grease as above.
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Table 2. (Cont.)

TROUBLESHOOTING PROCEDURE

j 5- £ « c e s j i v e peak
I till !ng .

Change or clean GC column; see
proolein disappears.

Inspect CC valves ana valve stem*
excessive siltcone grease or
contamination.

I

columns are clean
prior to use. If Ont of
the same type of column
tails are worse than
others, repack the
column or discard.

for | Excessive lubricant or
foreign matter in the
valve assembly can cause
excessive tailtng.
Clean valve assemblies
and light I/ relubncate
quad rings as required.
Lubricant should bt put
only on the outside
contact surface of the
quad ring. Co not get
grease into the quad
ring grooves*

ACCESSORIES
Recorder Accessory

Recorder Controls and Connections

A portable Strip Chart Recorder 1s available
for use with the OVA (reference Figure 12).
The recorder is powered from the OVA batter/
pack and the output can be scaled to match the
OVA readout meter, thereby providing a permanent
record for subsequent analysis or reference.
P/N S1044S-4 is FM certified intrinsically
sare. P/N 510445-6 1s 8ASEEFA certified.

The recorder can be used with the OVA to
provide a long term monitoring profile of total
hydrocarbon or can be used with the Gas
Chromatograph Option to provide a chromatogra*.

Recorder Features
The recorder prints dry (no Ink) on pressure
sensitive chart paper. The recorder is equipped
with two gain ranges and an electronic zero
adjustment. The HIGH gain position is normally
used to provide a means of scale expansion.

<rt lht
and connectors. recorder

1. HIGH-LOW Switch - This switch, located an
right hand side of the recorder, provides
two ranges. The LOW range is set far tne
same full scale reading as tne OVA readout
meter. The HIGH range can be set to five
and increased sensitivity to the recorder
without affecting the OVA calibration.

2. ZERO ADJUST Knob - This potentiometer,
located on right hand side of recorder,
permits 'nulling' of the background
reading on tne recorder without affecting
the calibration of the OVA display on tne
OVA readout. In full clockwise position.
the recorder will display the same reading
as tne OVA meter. Counterclockwise
rotation will reduce reading on recorder.

3. POWER CONNECTOR - This 126 series S-pm
connector provides power and signal to the
recorder, as follows:

FUNCTION
Input Signal
pos. 12 V dc input
Ground
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Recorder Calibration
Electronic ana mechanical adjustments. other
than the operational adjustments on the side
panel, ire provided to calibrate *nd *Hg" the
recoraer. (See Figure n.i

MECHANICA

snap out th. front pantl
small blade screwdriver in the left hind
slot for access to mechanical zero adjust
screw. Place HIGH-LOW Switch in OFF
position.
Unscrew knurled fastener at top of front
panel to open recorder. Pull down plastic
chassis latch on right side to releasi
sticker bar tension on paptr and adjust
mechanical zero as required. Replace
naimplate and chassis latch, and resecure
front pantl .

I
ai

Figure 11.
Recorder Controls and Adjustments

CAIN iQJUSTHENT -- Separate adjustment! art
provided for the HIGH and LOW ranges on the
recoraer. (Refer to Figure 11 for location.)

1. Connect recorder to OVA and adjust OVA for
full scale reading on readout (about
S v dc).

2. Loosen knurled fastener on upper left of
the front panel and pull front panel down.

3. Place HIGH-LOW Switch in LOW and adjust ftl
until recorder prints full scale.

4. Place HIGH-LOW Switch m HIGH and adjust
OVA to read the desired full scale with
front panel CALIBRATE ADJUST knob,
typically half scale on the readout.
Adjust 9.2 until recorder reads full seal*.

NOTt
Full scale adjustment of the
recorder for 1/2 scale on the
OVA gives a gain increase of two
(2) in the height of the peak on
the chromatograms. This is the
factory set point for the HIGH
gain range: however, other
points can ee set as desired,
with a gain of three being the
maximum obtainable without
amplifier loading.

Recorder Haintenance and Routine Operations
Refer to the manufacturer's (Gulton) manual on
the recorder which is enclosed with each
recorder when shipped.

Changing Recorder Chart Speeds
The recorder 1s equipped with a 16 RPH motor
which gives a writing speed of four (4) strikes
per second. The chart advance speed is
determined by tht gear train assembly number
used.

To change tht piper spetd. open tht recorder,
remove gear box spring (on left side), move
gear box in direction of arrow on Us case, and
11ft out from top. Oo not force out from
bottom. Insert new gear, bottom first, and
slide into position against arrow direction.
Replace gear box spring.

Activated Charcoal Filter Adaoter (Figure 12)
The Activated Charcoal Filter Adapter
(P/N S1009S-I) Is an accessory which can be
installed on the OVA Readout Assembly, or
attached at the end of the telescoping probe.
Tht filter is typically filled witn activated
charcoal which acts as an absorbent and
effectively filters out organic vapors other
than methane or ethane.

A screw cap on the probt end 1s removed for
r e f i l l i n g the f i l t e r with activated charcoal or
other filtering media.

Applications of tht filter include:

1. Obtaining a clean air sample for zero
baseline check and adjustments.

2. Running 'blank' chromatograms to assess
instrument contamination.

J. Rapid screening of methane and non-methane
organic vapors.

4. Selective screening for natural gas
surveys.

5. As a moisture Miter when f i l l e d with a
deslccant such as s i l i c a gel.
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TO agPLACE CHARCOAL

READOUT ADAPTER

Figure 12. Activated Charcoal Filter Adapter

A press fit adapter on the back of the filter
assembly is removed when installing the unit on
the telescoping prooe. when replacing tne cap
end after refilling, one wrap of 1/4 men
Teflon tape sfiould be used to seel the threads.

The life of the filter Mill depend on the time
in use and the concentrations of the compounds
being filtered, under typical industrial air
monitoring conditions, filter will last for many
days of continuous sampling.

Sample Oilutor Accessory (Figure 13)
An adjustable sample dllutdr assembly.
f>/N CR010MK is an accessor/. The dllutor is
supplied with a 10:1 dllutor orifice
(f/tt S11770-I) as standard. Orifices for 2S:1.
P/M SM770-2. and S0:l. P/N 511770-1. dilution
are also available.

external tubing to the Input fitting of the OVA
sidepack. Dilution of the air being monitored
is accomplished by stream splitting through the
use of a needle valve on the sample input. An
activated charcoal scrubber is inserted m the
main air supply lint to the OVA and scrubs the
air of organic vapors. It also creates a slight
vaeuun at its output side of the scrubber and
the vacuum at this point draws the sample air
through the needle valve where it mixes with ^_
the main air supply going to the OVA detector.

A fine metering dilution valve provides a means
of monitoring sampling vapor levels above the
lower explosive level (LCD and m oxygen
deficient atmospheres. These conditions can
occur in normal leak or source survey as the
operator gets close to tne leak or vapor
source, or in monitoring various manufacturing
or material handling processes. Approximately
14% oxygen 1s required to sustain operation of
the FID m the OVA.

In operat ion, the dllutor is attached to the
end of trie c lose area sampler or connected by

OVA READOUT
OVA _ ^>——^ ASSEMBLE
(WITHOUT
COVER)

CHARCOAL
SCRUBBER

VELCRO HOOK
?ASSTENER
ATTACH TO
SCRUBBER i / ii i is\* i \/AL\/g

BRACKET

LOOP
rASTNER
ATTACH TO CASE
VELCRO HOOK
rASTNER
ATTACH TO BRACKET

OILUTOR
ORIFICE

FINE
METERING
VALVE

TYGON
TUBING
(AJR)

SPIRAL WRAP -*
(8 .n. 1 PLACES)

FLEXIBLE
SPACER (1 cm)

X

SPACER (1 cm)

DISPOSABLE FILTERS
(REMOVE CAPS)

Figure 11. OVA Sample Oilutor
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Setting Dilution Rate of Oilutor Accessory
Prepare a simple in t bag at * high level.
typically 1.000 to S.OOO ppm. *ny suitable gas
cm be used, such as methane or outane;
nowever. a compound similar to those to be
.measured provides greattr accuracy. The actual
concentration of tie gas does not "•*•""•
known, since the dilution rate is »""pi/ a
relative level.

in OVA reading on the vapor orifice
• . -un ?h. dilution removed. Then install
the orifice, and turn tne valve until fine
metering the meter reading corresponds to the
anginal reading divided by the dilution factor
desired.

It should be noted that when the dilution valve
is used for natural gas leak survey and pin-
pointing, the charcoal filter will not remove
the methane from the dilution nr supply. Care
should be taken that natural gas is not allowed
to enter the main air inlet.

OVA Seotum Adapter Accessory
A Septum Adapter. P/N S1064S-1. is available
for direct on-line sample injection to the CC
column inlet. The Septum Adapter mounts
directly on the OVA front panel and sample
injections from 0.025 to 2.5 cm may be made
using a gas tight syringe.

This provides a range of sensitivity of approx-
imately iox to 1000* of the OVA standard valve.
-men has a standard sample loop volume of
approximately 0.2S cm. Syringe injection can
:iuse flame-out, however, the OVA may be re-
igmted after the injection 1s madt. Th« air

m tne sample must elute from tne column before
reigmtion. The time for the air peak to elute
is a function of the column length and the
volume of the sample injected. Tor example, a
t cm sample into a 12-incn column will require
approximately S seconds; and. a 2.5 cm sample
into a 48-inch column will require
approximately 20 seconds.

The Septum Adapter also provides a means whereby
samples from oxygen deficient atmospncres or
process stream can be injected directly mto
the chromatograpn. Headspace analysis may also
be accomplished using the Septum Adapter and a
syringe.

when the Septum Adapter is installed on the
OVA, the normal GC sample valve may still be
used alternatively with the syringe injection.
In addition to variable sample size and
sensitivity, syringe injections will normally
providt greater symmetry and reduce tailing of
chromatogra* peaks as compared with the standard
valve injection. Additional information on
the Septum Adapter can be found in Foxboro
Technical Information document TI 612-115.

OVA Portable Isothermal Pack (PIP) Accessory
A column can separate an exceptionally wide
variety of components if the separations are
made at different temperature ranges. In
addition, peak heights and retention times can
vary with column temperature. The PIP option
(Figure 14} was developed to control column
temperature, without affecting the analyzer's
intrinsic safety specifications and without
compromising the analyzer's portability or
battery life.

SLUGS

THERMOMETER

PIP CONTAJNING
COLUMN

Figure 14. Portable Isothermal Pack
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PIP Components and Soare Part$
snaoo-i rif KH -._... ..,_
5H80S-1 Hf Assembly (specify column *" ","""' "?* 1n»«'«tton. For „,„

length and packing material) 2!?f ,'" otr*» »*ltnt temperatures an
snsio-i 40«c Slug (ph.s.-chang. material) ?ff "*! s2MO$lcin J«c"tt can be m.talied
511810-1 Seeder for 4Q»C Slug Th« P̂ 'od of temperature control deoend.
SH81S-1 Aluminum slug th« t«"*trature difference between am»".n
SH820-1 Empty Slugs (package of six) Jht llu«- for • «*C ice pack and ambient
511825-1 Insulating Cover temperature of 27»c. a control period of
511826-I Thermometer approximately ten hours

Information on the HP .,,„»,, „,,, 0_
Foxboro Technical document TX 611-ios
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TABLX 1-1

Trace Gas Analazer HNU Systems, Inc.
Phocoioni ration
Analyzer Model HW 101

FUNCTIONAL CHARACTERISTICS (see NOTE)
Detection Range *

Minimum Detection level •

Maxioium Sensitivity •

Repeatability *

Linear Range •

Useful Range •

Response Tine

Ambient Humidity

Operating Temperature Ambient

Operating Time on Battery

Battery Recharge Time
after normal use

Battery Charger Power

0.1 to 2000 ppm
(parts per million by volume)

0.1 ppm

0 to 20 ppm FSD
(Full Scale Deflection)

plus or minus 1% of FSD

0.1 to 400 ppm

0.1 to 2000 ppm

Less than 5 seconds to 90%
of FSD

up to 90% RH

0 to 40 degrees C.

Approximately 10 hours

Approximately 6 hours

120V AC, single phase,
50-60 cycle, 1.5 Amps

NOTE: Items marked with asterisk valid when span
control set at 9.8 and measuring benzene.
Values will vary for other compounds and conditions.



TABLE 1-2

EQUIPMENT SUPPLIED

Quan. Name Overall Dims
CM (inches)

weight
Kg.(Ibs)

Volume
oaJ(cu ft.)

1 Photolonization
Analyzer
(stored condition)

21W x 130 x 24H

(8 1/4 x 5 3/16
x 9 1/2)

4.7 6552

(10.28) (0.23)

Probe. Assembly

Readout Assembly

6.0 Diam x 34.3L 1.2 636
(2 3/8 x 13 1/2) (2.7) (0.023)

21W x 130 x 16.SB 3.4 4504
(8 1/4 x 5 3/16 (7.S) (0.16)

x 6 1/2)

1 Battery Charger
with cord

7.3W x 8.00 x 10.2L 0.4 596
(2 7/8 x 3 1/8 x 4) (0.9) (0.021)
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Test
Equipment
Category
(name)

Representative
Test Eq.
Model No.

Equipment
Test
Parameters Application

Container/
Calib. Gas

HNU Systems Inc.
cylinder,
No. 101-350

lightweight Calibration
disposable steel
cylinder containing
30 liters (3.6 cubic
feet) at 300 Ib/in2
and 70 or. Contents
to be 100 ppm of isobutylene
in zero air «•/- 10% —
rated concentration
listed on cylinder.

Regulator HNU Systems Inc.
regulator,
NO. 101-351

voltseter Multimeter,
digital typ«

Single stag*
regulator, flow
preset at factory,
200-300 cc per
minute, gag*
indicates pressure
of tanJc contents

0 - 1500 v DC

Calibration

Maintenance

Tubing Latex 0.187 ID and
0.250 00

Calibration

Compound, HNU part No.
lamp FA 101S34-A1
cleaning

Maintenance



CHAPTER 2

OPERATION

2-1 INTRODUCTION

The Photoionizatlon analyztr is a portable instrument used to
detect, the concentration of. a variety, of trace, cases in an. atmosphere.
The principal elements consist of a probe and a readout assembly.
Associated elements consist of a battery charger and carrying scraps.

2-2 CONTROLS AMD INDICATORS

The controls and indicators are located on the panel of the reao>*
assembly (see. Figure 2-1) and axe listed and described in Tables 2-1 .
2-2. ~

2-3 OPERATING PROCEDURES
The following are the procedures to be used in operating the

analyzer:

a. Unclamp the cover from the main readout assembly.

b. Connect the probe cable to the 12 pin keyed connector on the
readout assembly panel.

c. Screw the filter nozzle securely into the probe end cap. NOTE: This
must be in place for proper operation.

d. Set the span control as specified by the initial factory
calibration or by subsequent calibrations (see Section 4-4).
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e. Turn the function switch to the BATT (battery check)
position. The needle on the meter will go to the green zsr.e i./'""""•
battery is fully charged. If the needle is below the green zc.
the Low Battery Indicator ccmes en, the battery must be recharged
before the analyzer is to be used.

f. Turn the function switch to the STANDBY position. Turn the
zero adjustment until the meter needle is at zero.

g. Calibrate the instrument as necessary (see para. 4.4).

h. Turn the function, switch, to the-appropriate., operating..
position. Start with the 0-2000 position and then switch to the ra
sensitive ranges as required to give the best resolution and upsca
display.

The analyzer is now operational.

1. Hold the probe so that the nozzle is at the point
where the measurement is to be made.

The instrument measures the concentration by drawing the gas in
the end of the nozzle, passing it through an ionization chamber, and
discharging the gas at the end of the probe opposite from the tip.

CftUTXON

The probe will draw samples from low pressure areas, i.e..
from ductwork, or from any distance, and will draw in
water.

00 NOT BMCBSZ NOZZLZ IN LIQUIDS!!
00 NOT BtffRSC NOZZLE IN DIPT, A5 FRITTED FILTER WILL CLOG.'

10



A high reading should be cause for protective action
since the instrument -easures gases in the vicir.lv/ of
the operator.

Take the reading or readings as desired being aware that air
currents or drafts in the vicinity of the probe tip-msy cause
fluctuations, and a stable reading may not be possible under these
conditions. Change the function switch scale ranges as required.

Samples may be drawn from some distance as the punp is somewhat
powerful.

WARNING

Do not dead head the pump as the vacuum in the ion chamber
will change affecting an accurate reading.

j. When not conducting measurements and when analyzer is to be
kept in readiness state, turn function switch to OFF position.

)c. Check battery condition as required by turning the function
switch to BAIT position. Normal operating time between recharging is
3 to 10 hours. If the Low Battery Indicator comes on, turn analyzer
off and recharge.

CAUTION -

Use only in an emergency with a low battery when on battery
charge. See para, 4.2.

i. After completion of each operating period turn function
switch to OFT position, and recharge battery.

m. When not operating, leave analyzer in assembled condition,
and connected to battery charger.

n. when transporting, disassemble probe readout assembly. Protect nozzle
frcm dust and dirt.

11



2-4 SPECIAL PRECAUTIONS
.-"''"" *v

2-4.1 ELZC73CMAGNZTIC RADIATION

The analyzer is well protected against interference from
electromagnetic radiation so no errors normally occur from such sourcej
such as large electric motors, transformers, switching stations,
electromagnets, etc. In an extreme case very close to a highly
radiating source, the possibility of such an effect can be determined
and corrected by the following procedure. Zero the analyzer in an
electrically quiet area with the function switch in the STANDBY
position. Then move the analyzer to the- questionable area with the
switch still in the STANDBY position. If AC pick up is occurring, the
meter will indicate the magnitude of the error. The measurement in the
operating position can* then be compensated-by subtracting this value.

12



TABU 2-1

CCNTRCL3

Position Function

Function Switch

orr
BAIT
(Battery check)

STANDBY

0-2000

0-200

0-20

Probe LID Bar
Graph Display

ZERO

Controls the operation
of the analyzer

All operations OFF

ChecJc the condition of
the battery. If the
needle on the meter is
in the green axe, the
battery is charged. If
the needle is not in the
green arc the battery
should be recharged.
Can be done in any
position, best
in OFF, see directions
on charger.

All electronics ON,
ultraviolet (UV) light
source OFT. This
position conserves power
and extends battery
life. This position is
used to set the analyzer
zero position, (i.e. no
UV light, no signal.)

Sets range of meter at
0-2000 ppo.

Sets range of meter at
0-200 ppn.

Sets range of meter at
0-20 ppm.

Provides relative indication
of meter reading (concentra-
tion) .Each LEO of the Bar-
graph Display represents 10%
of the full scale setting of
the range switch.

With the function switch
in STANDBY position,
this control is used to
adjust the analyzer to
read zero.

13



Position Function

SPAN

HI-VOLTAGE
INTERLOCK

Op«n

Closed

This control is used to
set the stnsitivity of
the amplifier to make
the meter give direct
readings of the trace
gas concentrations in
ppa.

This control is a vernier
control. The whole number
of the setting appears in
the window of the control,
decimal parts appear on the
dial. A locJc on the control
secures it in a specific
setting.
This is a normally open
push button switch.

Switch is open when
cable not connected*
causing high voltage for
the UV lamp to be
disconnected from the 12
pin connector for the probe
as a safety precaution.

Switch is closed when the
probe cable is connected
to the readout panel. This
connects high voltage to the
socXet. This switch is
automatically closed when
the cable is attached by the
pressure of the cable
connector on the switch
button. This switch may
also be closed manually
during maintenance checJcs
of the readout assembly
without the probe cable
attached.

NOXZ: See Figure 2-1 for locations



723LZ 2-2

INDICA7CRS/CCSNEC7CRS

S'air.e runc-ian

Low Backer/ indicacor (LED) Illuminates after approximately
10 hours.

Probe Connector

Meter/ Probe L.E.D.

Do not attempt to take readings
when this light is on.

12 pin connector for cable
between the readout assembly
and the probe.
Indicates concentration of
measured gas.

NOTE: See Figure 2-1 for location.
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CHAPTER 3

FUNCTIONAL CISCSIPTICN

3-1 PRINCIPLE OF OPERATION

The analyzer measures the concentration of trace gasts present in
the atmosphere by using the principle of photoioization. Photoionlzatlon
occurs when an atom or molecule absorbs light of sufficient energy to
cause an electron to leave and-create a positive ion. This will occur
when the ionlzation potential of the molecule is less than the energy of
the photon. The ionization potential of a molecule is that energy in
electron volts (eV) required to free an electron. In the HW 101, the
source of photons is an ultraviolet lamp with an energy of 10.2 eV.

The detection process in this analyzer is shown in Fig. 3-1.
Sample gases enter through the nozzle into the ion chamber.
The ultraviolet lamp generates photons with an energy of 10.2 eV and

these enter the ion chamber. lonization occurs for those molecules having
ionizatlon potentials less than 10.2 eV.

A positive biased electrode causes these positive ions to travel to
a collector in the chamber. Here ions create a current proportional to
concentration at the collector which is then amplified and the signal
displayed on the meter.

The amount of ionization occuring, and thus the input signal to the
amplifier, is proportional to the amount of trace gas present in the ion
chamber and to the ionization sensitivity of that gas.

Gases that will be ionized are those with ionization potentials of
10.2 eV or less. Typical gases that will be ionized and their potentials
are listed in Table 3-1. These gases will thus be detected and measured
with this analyzer.

The ion chamber is kept at reduced pressure to minimize effects of
humidity and other gases:

Gases having ionization potentials higher than approximately 10.2
eV will not be ionized by this analyzer. Examples of thtse and their
potentials are listed in Table 3-2. As can be seen from the table the
ionization potential of the major components of air, i.e., oxygen,
nitrogen, carbon dioxide, and of methane and freons, range from about
12.0 eV to about 15.6 eV and will thus not be ionized by photons from the
10.2 eV la

When the analyzer is used to measure a mixture of gases, such as
hydrocarbons in air, a calibration gas is selected to approximate the
average response of the components to be measured. In this case,
isobutylene .is the compound whose response best approximates these
hydrocarbons.
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TABU 2-1

TYPICAL GASES THAT Will BE ICNI2EO BY THE ANALY2IR

lonization Potential (eV)

Xyl«n«

Toluftn*

Cycloh«xanon«

B«nz«n«

Isobucyltn*
Trichloro«thyl«n«

Mtthyl tthyl )t«ton«

Tttrahydrofuran

Aetton*
vinyl chlorio*

Ammonia

laopropanol

H«xan*

3.56

3.32

9 Id7 . ̂  %

9.25

9.44

9.45

9.53

9.54

9.69

10.00

10.15

10.17

10.13

10.43
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TA3H 2-2

TYPICAL GASES THAT Will NOT BE I3NIZSD 3Y THI ANALYZER

Gas ronizatian Potential («V)

Methanol

Nitromethane

Methyl chloride

Chlorine (C12)

Methyl chloroform

Freon 11

Freon 113

G«n«tron (101)

."reon 114

Oxygen (02)

Acetonitrile

Freon 12

Freon 13

Methane (CH4)

Carbon dioxide (C02)

Carbon monoxide (CO)

Hydrogen

Nitrogen (N2)

10.85

11.08

11.28

11.48

11.5

11.77

11.78

11.98

approx. 12

12.1

12.22

12.31

12.91

12.98

13.79

14.01

15.426

15.6

19



3-2 EQUIPMENT CSSCRIPTION
s*~*\

The components of the analyzer are Located in the probe and t
readout assembly (see Fig. 3-2 and 3-3) . The ion chamber; Sv Ugnt
source, amplifier board, pump and filter nozzle are located in t?e -c
assemoly. The battery, the power supply board, and the meter are Icca
in the readout assembly. The probe and the readout assembly are
connected by an 800 on (32") cable. »««*/ ̂ o

The pump draws gas in through the filter and orifice located «n
th« filter nozzle, through the ion chamber, and then discharges it
through the hollow exhaust screw in the handle. The flow rate i*
approximately 175 to 275 cubic centimeters- per -minute; A general
variation in the flow rat* will not affect th« measurement-: A major
obstruction to the flow, however, will prevent proper readings and
lengthen response time, by changing the- vacuum in ion chamber.

The output signal from the ion chamber goes to th« amplifier and
through the cable to the meter on the readout assembly.

voltage for the light source, ion chamber, amplifier and p» • s
provided from a DC converter on the power supply board. The batx>^
provides the source of power for the converter. The positive side of *
battery is grounded.

20



•«AOOWT UMff

FIGURE 3-2
BLOCK DIAGRAM

COMPONENT LOCATION

21



1 »

PUMP

1 1 v

I—^-M80

PROBE

a:iua. a
i»

$ .a. 2
I S=

t l tM t
17 22 20

DC-DC
CONVERTER

12V

READOUT ASSEMBLY

EXHAUST

DISPLAY DRIVER

DISPLAY

J

VAN
CONTROL

> COMMON

FAN VOLTAGE

NOTE. ALL VOLTAGES SHOWN Aflg NOMINAL VALUES.

M6TEH
READOUT

ncune 3-3
BLOCK DIAGRAM

ELECTRICAL CONNECTIONS



CHAPTER 4

SCHEDULED MAINTENANCE

4-1 ::.TROD(JCTICN

Scheduled maintenance actions for the analyzer are those listed in
Table 4-1.

4-2 HATTER* CHARGE

Check the battery charge as described in paragraph 2-3g. if the
battery is low as indicated by the mater reading or the warning
indicator LEO, it Is necessary to recharge the battery.

To charge the battery, first insert th« mini phone plug of the
charger into the jack, J6, on the side of th« bezel adjacent to the
meter. Then insert the charger plug into a 120 VAC single phase, 50-60
cycle outlet. To ensure that the charger is functioning, turn the
function switch, SI, to the battery checJc (BAIT position. The mater
should deflect full scale if the charger is working, leave the function
switch in the OFF position.

The analyzer can be operated, however, while charging by turning
the function switch to the desired position. Such usage will extend the
time required to completely recharge the battery. A normal full
recharge of the battery froa low voltage level as indicated by the
warning light takes about 6 hours.

4-3 UV LAMP AND ION CHAMBER

During periods of operation of the analyzer, moisture or other
foreign matter could be drawn into the prob« forming deposits on the
surface of the UV lamp or in the ion chamber. These deposits would
interfere with the ioniration process and cause erroneous readings.
Cleaning can be accomplished as follows:

Disassemble the probe as described in Paragraph 6-2.1

HMMTKS

Turn the function switch on the control panel to the
OFF position before disassembly. Otherwise, high voltage of
1200 VDC will be present.



First, clean the lamp with a mild detergent and wipe dry. men,
the ion chamber can be inspected for dust or particulate deposits. If
such matter is present, the assembly can be gently swirled in ethanol cr
isopropanol and dried gently at SO - 60 degrees C for approximately a
half hour. No liquid must be present at reassembly as this would affect
the performance.

Reassemble the probe as described in paragraph 6-2.1 and checJc
calibration of the analyzer (see Section 4-4).

If the calibration is still not satisfactory, disassemble the
probe again and clean the lamp with the special HNU cleaning compound
(see Table 1-3). As this is a rigorous cleaning procedure it should be
done only after the more gentle cleaning is tried as described above.
Oo noc clean the ion chamber with this special cleaning compound. Do
not clean 11.7 ev lamps with this compound, a special cleaning compound
is available for 11.7 lamps.

Reassemble the probe, checJc to see if the lamp is on before
reattaching the filter nozzle (see WARNING, Section 2-3j), and calibrate
the analyzer (see Section 4-4).

4-4 CALIBRATION

The analyzer is calibrated by use of a cylinder and a regulator
(see Table 1-3). The cylinder contains a calibration gas consisting of
a mixture of Isobutylene in zero air. Isobutylene is non-toxic and safe
to use in confined areas. There are no listed exposure levels at any
concentration.

The regulator sets and controls the flow rate of gas to the
analyzer at a value preset at the factory.

The analyzer is connected to the output of the regulator with a
short piece (butt connected) of flexible tubing (see Figure 4-1). It is
important to use clean tubing since contaminated .tubing will adversely
affect the calibration readings.

Set the function switch on the analyzer at the desired ppm range
position. The gas from the regulator will flow thru the probe. The
isobutylene level in the calibration gas is specifically selected for
the analyzer. The desired ppm level to be indicated on the meter is
given on the cylinder label.

24
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W&RNTXG

Us* great car* whan operating the analyzer with readout
assemoly outside the case cue to tr.e presence of -1220 v CC.

when calibration is accomplished, turn the analyzer CFF and
replace the reaoout assembly in its case.

Adjustment of R48 potentiometer is us*d only when a new lamp is
installed. At all other time* adjustment is* accomplished using- the SPAN
control potentiometer.

27



TABL2 4-1

SCHEDULED MAINTENANCE ACTIOM Il

As rtquirtd

Monthly
(or as rtqulrtd)

Daily

Batttry recharge

UV Laop and Ion Chamber

Calibration

4-2

4-3

4-4

28
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Sludge, and Slurry

1.0 BACKGROUND

Taking samples of liquid, sludge, and slurry from tanks, drums, or other containers can present some
unique problems. Manmade containers are typically closed. Containers are usually accessed either
through small ports, manways, hatches, taps, or bungs. The size, shape, construction material, and
location of a container may limit the types of equipment and methods that can be used to collect

samples.

1.1 PURPOSE

The purpose of this standard operating procedure (SOP) is to establish and define the procedures that
a sampling team will use when sampling liquid, sludge, and slurry from containers.

1.2 SCOPE

Opening a closed container is a potentially hazardous task because toxic vapors and gases potentially
could be released causing explosive reactions. Whenever containers that may contain hazardous

materials are to be opened for sampling or any other reason, the sampling team will follow
appropriate guidelines provided in site-specific sampling plans, health and safety plans, and the
general guideli""' ;" this SOP.

How containers are opened will depend on the purpose of the sampling, site conditions, the number,

type and condition of containers, and the anticipated type of media to be sampled. As a result, no
comprehensive procedures can be defined for sampling all types of containerized liquid, sludge, and

slurry. This SOP provides general guidelines for handling problems that may be encountered whi l e
opening containers and sampling the media. General procedures are provided for sampling

containerized liquid, sludge, and slurry using glass rubes and composite liquid waste samplers
(COLIWASA).
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1.3 DEFINITIONS

Bung Remover: A device used to open the lid of a drum.

COLIWASA: Composite liquid waste sampler used to sample free-flowing liquids and slurries in

containers.

Photoionization Detector (PID): A direct-reading air monitoring instrument used to measure organic
vapors based on the principal of photoionization. Examples of PIDs include the HNu and the
Microtip.

Flame lonization Detector (FED): A direct-reading air monitoring instrument used to measure
organic vapors based on the principle of flame ionization. An example of a FID is an organic vapor
analyzer (OVA).

1.4 REFERENCES

American Society for Testing Materials. "Standard Recommended Practices for Sampling Industrial
Chemicals.' ASTM E-300-73.

deVera, E. R., and others. 1980. "Samplers and Sampling Procedures for Hazardous Waste
Streams." EPA 600-80-018. January.

U.S. Environmental Protection Agency. 1981. "Technical Methods for Investigating Sites
Containing Hazardous Substances." Technical Monographs 1-29 (draft). Ecology and
Environment, Inc. June.
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1.5 REQUIREMENTS AND RESOURCES

Depending on container specifications and the method selected for collecting samples, the following
equipment may be required:

• Glass rubes
• FID or FED
• Bung remover
• COLIWASA
• Rubber stopper
• Chain-of-custody forms and shipping materials
• Sample containers and labels
• Appropriate personal protective equipment (PPE)
• A permanent marker for labeling containers

2.0 PROCEDURES

Opening a closed container may potentially release toxic vapors and gases that could cause an
explosive reaction. The decision to open a container to sample the contents should be made only after
other potentially less dangerous site characterization methods, such as geophysical investigations or
sampling of noncontainerized media, have been ruled out. In some cases, however, sampling the
contents of the container may be necessary for use in legal cases or for other reasons.

When the decision to open a container has been made, the sampling team must assess potential
exposure risks. Risk factors include the number, type, and condition of containers; site conditions

that could prevent a container from being safely and efficiently opened; and the anticipated contents of
Lhe container. Based on this information and based on the scope of work for the work assignment,

the sampling team will develop a safe procedure for opening the container and sampling its contents.
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Sampling team members must wear appropriate PPE when opening and sampling containers. In some

cases, particularly when the contents of the container are not positively known, a remote drum opener
may be used as outlined in SOP No. 054, "Geoprobe Sampling." After the container is opened,
headspace gases should be monitored using an intrinsically safe monitoring instrument. At a
minimum, a preliminary check using appropriate air-monitoring instruments will be conducted to help
determine the level of PPE required and the appropriate sampling method.

Layering or stratification of any material left undisturbed over time is likely. Agitation of the
container to homogenize the material can be difficult and is undesirable if the contents of the
container are not known. The sampling team must ensure that samples represent the entire contents
of the container, not just the contents of a single layer.

For sampling liquid and sludge in drums or other small to medium-sized containers, the glass tube
sampling method is recommended. Tubes are available that collect a sample from the full depth of a
drum and retain it until placement in a sample container. This sampling method is discussed in detail
in Section 2.1 below. The COLIWASA is widely used to sample containerized and free-flowing
liquids and slurries in drums, shallow tanks, pits, and other containers. It also is used for sampling
immiscible liquid-phase waste. Use of the COLIWASA is outlined in Section 2.2. Section 2.3

discusses procedures applicable to sampling containerized liquid and sludge in large containers.

2.1 SAMPLING USING GLASS TUBES

Glass rubes will be used to sample liquids and sludge in containers such as 55-gallon drums. Glass

rubes designed for this purpose are normally 122 centimeters long and have an inside diameter of 6 to

16 millimeters (mm). Glass tubes with larger inside diameters are used for sampling viscous liquids.

When sampling is completed, the glass rubes should be broken and disposed of in the container just
sampled. This eliminates the need for cleanup and disposal. This sampling method requires a rwo-
person sampling team.
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The glass tube method is a quick, relatively inexpensive way of sampling containerized liquid and
sludge. The major disadvantage of this method is that some sample loss may occur when sampling
less viscous liquids. Splashing of such liquids aJso can expose sampling team members to potentially
hazardous materials. For this reason, appropriate PPE, such as a butyl rubber apron, a face shield,
safety glasses, respirators, boot covers, and gloves must be worn when using the glass tube method.

All sampling equipment should be made of inert and nonreactive materials. Nondisposable equipment
should be cleaned before and after each use. Refer to SOP No. 002, "Equipment Decontamination"
for information on cleaning equipment.

The procedures for sampling liquids and sludge using the glass tube method are given below.
Following these procedures, cautionary notes are provided.

Sampling Containerized Liquids Using the Glass Tube Method

1. Place all sampling equipment on a plastic sheet next to the container to be sampled.

2. Wear appropriate PPE. Use a PID or FID to monitor airborne organic vapors and gases in
the breathing zone. In most cases, a PCD is preferred because it is intrinsically safe, although
an FID may be appropriate in some cases.

3. Record in the field logbook all exterior container markings, special conditions, and the type of
opening through which the sample will be collected.

4. Using a permanent marker, make an identifying number on the container.

5. Place a completed label on an appropriate sample container (for example, a wide-mouthed, 8-
ounce glass jar). Refer to SOP No. 018, "Sample Custody," for information on sample
container labeling requirements. Refer to SOP No. 017, "Sample Collection Container
Requirements" for information on appropriate sample containers.

6. Locate an existing opening or bung hole in the container, if possible.

7. Using nonsparking tools, a bung remover, or a remote drum opener carefully remove the
cover or bung from the container.



PRC Environmental Management, Inc. SOP No. COS
Standard Operating Procedure Page 6 of 11

Revision No. 2
Tide: Sampling Containerized Liquid, Revision Date: May 1993

Sludge, and Slurry

8. Slowly insert a glass rube to a level slightly above the bottom of the container. Keep at least
30 centimeters of the glass tube above the top of the container.

9. Allow the liquid in the container to reach its natural level in the glass tube.

10. Cap the top of the glass tube with a safety-gloved thumb or a rubber stopper.

11. Remove the capped glass tube from the container and insert the uncapped end in the labeled
sample container.

12. Release the thumb or rubber stopper from the glass tube to allow the liquid to drain into the
sample container.

13. Fill the sample container to approximately 90-percent of its capacity. Repeat steps 8 through
12 if more volume is needed to fill the sample container.

14. Carefully break the glass tube and dispose of it in the container just sampled.

15. Secure the sample container tightly with a Teflon*-lined cap. All liquid waste samples will be
considered high-hazard samples.

16. Replace the bung in the container or seal the opening in the container with plastic.

17. Complete all chain-cf-custody forms, and document all activities in the field logbook
(SOP No. 018, "Sample Custody"). Unless the sample will be analyzed at the site, complete
all high-hazard sample packaging requirements in accordance with SOP No. 019, "Packaging
and Shipping Samples."

Sampling Containerized Sludge Using the Glass Tube Method

1. Follow steps 1 through 7 listed above.

2. Slowly Insert a glass tube to a level slightly above the bottom of the container. Keep at least
30 centimeters of the glass tube above the top of the container.

3. Al low the liquid in the container to reach its natural level in the glass rube.

4. Gently push the glass tube into the sludge layer at the bottom of the container.

5. Cap the top of the glass rube with a safety-gloved thumb or a rubber stopper.
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6. Remove the capped glass tube from the container and insert the uncapped end in the labeled
sample container (for example, a wide-mouthed, 8-ounce glass jar).

7. Release the thumb or rubber stopper from the glass tube to allow the material to drain into the
sample container. If necessary, the sludge sample in the bottom of the tube may be dislodged
using a stainless-steel spatula.

8. Fill the container to approximately 90-peccent of its capacity. Repeat steps 2 through 7 if
more volume is needed to fill the sample container.

9. Carefully break the tube and dispose of it in the container just sampled.

10. Secure the sample container tightly with a Teflon'-lined cap. All liquid waste samples will be
considered high-hazard samples.

11. Replace the bung hole in the container or seal the opening in the container with plastic.

12. Complete all chain-of-custody forms and document sampling activities in Meld logbook
(SOP No. 018, 'Sample Custody"). Unless the sample is being analyzed at the site, complete
all high-hazard sample packaging requirements in accordance with SOP No. 019,' Packaging
and Shipping Samples.'

Cautionary Notes:

a. If you observe any reaction when the glass tube is inserted into the container (for example,
violent agitation, smoke, light, or heat), leave the area immediately.

b. If the glass tube becomes cloudy or smoky after inserting it into the container, hydrofluoric
acid may be present. Glass tube sampling is inappropriate in this circumstance. Instead, use
a comparable length of rigid plastic tubing to collect the sample.

c. When solid material is encountered in a container (either a floating layer or bottom sludge),
use the bottom sludge sampling procedure to collect a sample of the material. Alternatively,
the material may be sampled with a disposable scoop attached to a disposable wooden or
plastic rod.
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2.2 SAMPLING USING THE COUWASA

The COLIWASA is used to collect samples of containerized or free-flowing liquid and slurry in
drums, shallow tanks, pits, and other containers. The COLIWASA is commercially available;
however, it can be handmade from a variety of materials, including polyvinyl chloride (PVC), glass,
or Teflon*. It consists of a 152-centimeter-long tube with an inside diameter of 4 centimeters. The
rube has a neoprene stopper at one end attached by a rod running the length of the tube to a locking
mechanism at the other end. Manipulation of the locking mechanism opens and closes the
COLIWASA by raising and lowering the neoprene stopper. Like the glass rube method, use of the
COLIWASA requires a two-person sampling team.

The recommended COLIWASA design is shown on Figure 1. The design may be modified to meet
the needs of a sampling situation. The major drawbacks of using a COLIWASA involve
decontamination problems and cost. The COLIWASA is difficult to decontaminate, and its high cost
makes its treatment as a disposable item impractical. However, it has significant uses when accurate
representation of a multiphase waste is necessary.

The procedure for sampling containerized liquid or slurry using the COLIWASA is given below.

1. Choose the material to make the COLIWASA (for example, PVC, glass, or Teflon*).
Assemble the sampler as shown on Figure 1.

2. Clean the COLIWASA according to procedures specified in SOP No. 002, "Equipment
Decontamination." Place all sampling equipment on a plastic sheet next to the container to be
sampled.

3. Check the COLIWASA to make sure it is functioning properly. Adjust the locking
mechanism so that the neoprene stopper provides a thin closure.

4. Wear appropriate PPE. Use a PDD or FID to monitor airborne organic vapors and gases in
the breathing zone. In most cases a PCD is preferred because it is intrinsically safe, although
an FID may be appropriate in some cases.

5. Record exterior container markings, special conditions, and the type of opening through
which the sample will be collected in the field logboo*.
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6. Using a permanent marker, make an identifying number on the container.

7. Place a completed label on an appropriate sample container. Refer to SOP No. 017, "Sample
Collection Container Requirements," and SOP No. 018, "Sample Custody."

8. Locate an existing opening or a bung hole in the container, if possible.

9. Using nonsparking tools, a bung remover, or a remote drum opener carefully remove the
cover or bung from the container.

10. Place the COLIWASA in the open position. The stopper rod handle should be in the
T position, and the rod should be pushed down until the handle rests against the locking
block.

11. Lower the COLIWASA into the liquid or slurry. Proceed at a rate that permits the levels of
the liquid or slurry inside and outside the COLIWASA tube to be about the same. If the
liquid or slurry level in the COLIWASA rube is lower than that outside the COLIWASA rube,
the sampling rate is too fast and will produce a nonrepresentative sample.

12. When the stopper reaches the bottom of the container, push the COLIWASA tube downward
against the stopper to close it. Lock the COLIWASA tube in the closed position by turning
the stopper rod handle from the T position until it is upright and one end rests tightly against
the locking block.

13. Remove the COLIWASA rube from the container and it with a disposable cloth.

14. Pour the sample into a sample container. To do this, slowly pull the lower end of the stopper
rod handle away from the locking block while the lower end of the COLIWASA tube is
positioned in the sample container.

15. Secure the sample container with a Teflon*-lined cap. All liquid waste samples are to be
considered high-hazard samples.

16. Complete all chain-of-custody documents (SOP No. 018, "Sample Custody") and record
sampling activities in the field logbook. Unless the sample is to be analyzed at the site,
complete all high-hazard sample packaging requirements according to SOP No. 019,
"Packaging and Shipping Samples."

17. Replace the bung in the container, if possible, or seal the opening in the container with
plastic.

18. Unscrew the stopper rod handle of the COLIWASA tube and disengage the locking block.
Decontaminate the COLIWASA tube on site or store contaminated parts in a plastic storage
rube for subsequent decontamination (SOP No. 002, "Equipment Decontamination").
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2.3 SAMPLING LARGE CONTAINERS

For containers greater than 1 meter deep, the glass tube and COLIWASA tube methods can cot be
used to collect liquid or sludge. To collect samples from large containers, a suction line should be
lowered into the container, and a sample should be collected using a peristaltic pump. Discrete
samples may be collected from various depths and combined or analyzed separately. If contents of
the container are known and do not present a hazard, a small, submersible pump may be used instead
of a peristaltic pump.
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1.0 BACKGROUND

Groundwater sampling may be required for a variety of reasons, such as examining
potable or industrial water supplies, checking for and tracking contaminant plume movement in
the v ic in i ty of a land disposal or spill site, RCRA compliance monitoring, or examining a site
where historical informat ion is min imal or nonexis ten t , but where it is thought groundwater may
be contaminated.

Groundwater is usually sampled through an m-place well, either temporarily or
permanently ins ta l led . However, it can also be sampled anywhere groundwater is present, such as
a pit or a dug or dr i l led hole.

Occasionally, a well w i l l not be in the preferred location to obtain the sample needed (for
example, to track a contaminant plume). In such a case, a temporary or permanent well wi l l have
to be installed. An experienced and knowledgeable person, preferably a hydrogeologist. will need
to locate the well and supervise its ins ta l la t ion so that the samples ul t imately collected wi l l be
representative of the groundwater .

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedure for
de termining the qua l i ty of groundwater enter ing, leaving, or affected by site activities through
groundwater sampling. The samples are obtained by retrieving water from a well placed into the
u n d e r l y i n g a q u i f e r or aqu i fe r s at a site.

1.2 SCOPE

This SOP applies to all groundwater sampling activities conducted in the field.
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1.3 DEFINITIONS

Bailer -- A cylindrical sampling device with valves on either end used to extract water
from a well. Bailers are usually constructed of an inert material such as stainless steel or
polytetrafluoroethylene (Teflon). The bailer is lowered and raised by means of a cable that may
be cleaned and reused, or by disposable rope.

Electrical Water Level Indicator -- An electrical device that has a light or sound alarm

connected to an open c i rcu i t used to de termine the depth to fluid. The circuit is closed when the
probe intersects a conduct ing t ' lu id . The wire used to raise and lower the probe is usually
graduated.

Immiscible Phase -- Liquid phases that cannot be uniformly mixed or blended with water.
Heavy immiscible phases sink; light immiscible phases float on water.

Interface Probe -- An electrical probe that determines the distance from the surface to
air/water, a i r / immiscible , or immiscible /water interfaces.

Purge V o l u m e -- The volume of water that needs to be removed from the well to insure
that a sample representative of the groundwater is taken.

Riser Pipe -- The length of well casing above the ground surface.

Total Well Depth -- The d i s tance f r o m the ground su r face to the bottom of the well .

Water Level -- The level of water in a well . Measured as depth to water or is elevation of
water, relat ive to a reference mark or datum.
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1.5 REQUIREMENTS AND RESOURCES

There are various options available to obtain groundwater samples. The procedures are
outlined in the following section. The equipment needed for these procedures includes:

• Organic vapor detector wi th a flame lonization detector (FID) or photoionization
detector (PID)

• Pipe wrench

• Electrical water level indicator or interface probe

• Steel tape with heavy weight

• Purg ing device (type needed depends on well depth, casing diameter, type of
sample desired - see sampling devices below)

• Sampling device (type needed depends upon depth to water and type of sample
desired)

Teflon bailer
Stainless steel bailer
Teflon bladder pump
Stainless steel submersible (nonoil-bearing) pump
Existing dedicated equipment
Peristaltic pump-
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• Sample containers

• Wastewater containers w i t h adequate volume

• Logbook

• Stopwatch

Additional equ.pment i, requ.red to comptete measurement of field parameters (i e PH
spec.f.c conductance, and tempera ture) of the groundwater at the well (refer to SOP No. 061). '

2.0 PROCEDURE

Prior to sampling, a si«e-Spec.fic sampling plan wi l l be developed. The plan win take into
cons.derauon the sue characteristics and wi l l include:

mcasuremcni techniques and reference po.nts for
the depth to water and the depth to bottom of the well

The spec.fic method of purg.ng and select.on of purging equipment

nr M d f° r measuremcn< of f ie ld parameters and theol f ie ld ana ly t i ca l equipment

The spec.fic method of sample collect.on and selection of ^mpling equ.pment

The order of sample bottle f i l l ing

The sample chemical ana ly t ica l parameters

2.1 A P P R O A C H I N G THE WELL

In general, all wells should be assumed to pose a health and safety risk until field
measurements determ.ne otherwise. Approach wells from the upwind side. Record well
appearance and general condi t ion of the protective casing, surface seal, and surrounding area in
the logbook.
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Once at the well, the lead person should systematically use the organic valor detector to
survey the immediate area-around the wel l (from the breathing rone to the top of the casing to the
ground). If elevated FID and PID meter readings are encountered, retreat to a safe area and
instruct the sampling team to put on the appropriate level of personal protective equipment (PPE).

Upon opening the well casing, the lead person should systematically survey inside the well
casing above the well casing in the brea th ing zone and the immediate area around the well. If
elevated FID or PID meter readings in the breathing zone are encountered, (see health and safety
plan for action levels) retreat and put on appropriate PPE. It is important to remember that action
levels are based on readings in the b r e a t h i n g zone, not w i t h i n the well casing. Representat ive
organic vapor detector readings w i l l be recorded in the logbook.

2.2 ESTABLISHING A SAMPLE P R E P A R A T I O N AREA

The sample preparation area is generally located upwind or to either side of the well. If
elevated readings are encountered using an organic, vapor detector, this area should be taped off
and the sample preparation area should be located upwind where ambient readings are found.

2.3 PRELIMINARY WELL MEASUREMENTS

Several pre l iminary well measurements should be made prior to in i t ia t ing sampling of the
well. These include determining water level and total well depth measurements, determining the
presence of in. ...ble phases, and calculating purge volumes. All preliminary measurements will
be recorded in the logbook as they are determined.

2.3.1 Water Level and Total Well Depth Measurements

PRC typical ly uses an electric wa te r - l eve l indicator for water level measurements. This
device sounds an alarm or i l luminates a l ight when the measuring probe touches the water surface,
thus closing an electrical circuit. The electric cable supporting the probe is usually graduated in
feet and can be read at the well site directly. The remaining fraction is measured with a steel tape
graduated to 0.01 foot. The distance between the static water level and the marked or notched
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location at the top of the riser pipe is measured. The height of the riser pipe above ground
surface, as obtained from well location survey data, is then subtracted from the total reading to
give the depth to static water. To improve the accuracy of the readings, each measurement
should be for a series of three readings, and the values averaged. This helps to eliminate any
errors from kinks or bends in the wires, which may change the length when the device is pulled
up and let down.

The total well depth can be measured by using a iteel tape with a heavy weight attached to
the end. The tape is lowered into the well until resistance is met. indicating that the weight has
reached the bottom of the well. The total well depth-is then read directly from the steel tape to
the 0.01 foot fraction. The distance between the bottom of the well and the marked or notched
location on the riser pipe is measured. The height of the riser pipe above the ground surface, is
obtained from well survey data, is then subtracted from the total reading to give the depth to the
bottom of the well. To improve the accuracy of the readings, the weighted steei tape should be
used to make a series of three readings, and the readings averaged.

2.3.2 Determining If Immiscible Phases Are Present

If immiscible phases (organic floaters or sinkers) are present, the fol lowing measurement
activit ies should be undertaken. Organic liquids are measured by lowering an interface probe
slowly to the surface of the liquid in the well. When the audible alarm sounds, record the depth.
If the alarm is continuous, a floating immiscible layer has been detected. To determine me
thickness of this layer, continue lowering the probe until the alarm changes to an oscillating
signal. The oscillating signal indicates that the probe has detected an aqueous layer. Record this
depth as the depth to water and determine the thickness and the volume of the immiscible layer.

Continue lowering the probe into the well to determine if immiscible dense phases
(sinkers) are present. If the alarm signal changes from oscillating to a continuous sound, a heavier
immiscible layer has been detected; record this depth.

Continue lowering the probe to the bottom of the well and record the total depth.
Separate total depth measurements with a steel tape are not necessary when using an interface
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probe. Calculate and record the smxer phase volume and total water volume m the well . A chart
is provided in Table 1 to assist in these calculations. If immiscible phases are present.
immediately refer to Sections 2.5.1 or 2.5.2 of this SOP.

2.3.3 Determination of Purging Volume

If the presence of floaters or sinkers does not need to be determined, de te rmine the depth
to water and the total depth of the well as described in Section 2.3.1. Once these measurements
have been made and recorded, use Table I to calculate the total volume of water in the well.
Mul t ip ly this volume by the p u r g i n g fac to r to de te rmine purging volume. The min imum purging
factor is three casing volumes but may be superseded by site-specific program requirements,
individual well yield characteristics or stabilization of field parameters measured during purging.
Field parameters (i.e., pH, specific conductance, and temperature) should be measured in
accordance with SOP No. 061 prior to purg ing and after each well volume. All field parameter
data are recorded in the field logbook.

In Table 1, the volume of water m a I - foot section of a 2-inch-diameter well is 0.16
gallon. This chart can easily be used for any water depth by m u l t i p l y i n g all the values in Table I
by the L v a l u e ( d e p t h , in f ee t , of wate r in the wel l ) .

2.4 PURGING THE WELL

Current ly , PRC standards al low for six options for purging wells.

1) Teflon bailer*

2) Stainless steel bailers

3) Teflon bladder pumps

4) Stainless steel submersible (nono i l -beanng) pumps
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TABLE 1

LIQUID VOLUME IN A 1-FOOT SECTION OF WELL CASING

I

1.5

2

3
4

Volume of Liquid in 1-Foot well Section
(gallons)

V - 0.0408

0.041
0.092
0.163
0.367

0.653

The volume of water in the well is based on the formula:

where:
D
L
V

* x D'
x L

the inside diameter of the well in inches
the depth in feet of the water in the well
the volume of water in the well in cubic feet
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5) Existing dedicated equipment (use of these devices must be approved by on-
sue client representatives;

6) Peristal t ic pumps ( these devices are for use in shallow wells on ly and must
be approved by the on-site client representative)

As previously stated, the es tabl i shed min imum purg ing volume is three casing volumes. -
The exception to this standard is in the case of low-yie ld wells. When purging low-y ie ld wells,
purge the well once to dryness. Samples should be collected as soon as the well recovers. When
the time required for fu l l recovery exceeds 3 hours, samples should be collected as soon as
suff ic ient volume is available.

The we l l shou ld be purged u n t i l the measured field parameters have been stabilized. If any field
parameter has not s tabi l ized, a d d i t i o n a l p u r g i n g should be performed. To be considered stable,
field parameters should change by no more t han the tolerance levels listed on Table 2 between
each well vo lume purged.

TABLE I

FIELD MEASUREMENT TOLERANCE LEVELS

Field Parameter Tolerance Level

pH 0.1 pH units

Specif ic Conductance 10% RPD
Tempera ture 1°C

RPD Relative percent difference
°C Degrees Celsius

At no t ime should the p u r g i n g rate be h i g h enough to cause the g roundwa te r to cascade
back in to the well, r e s u l t i n g m exces s ive ae r a t i on and p o t e n t i a l s t r i p p i n g of vola t i le constituents.
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The actual volume of purged water can be measured using several acceptable methods:

• When bailers are used, the actuaJ volume of each bailer's contents can be measured
using a calibrated bucket.

• If a pump is used for purging, the pump rate can be determined by using a bucket,
stopwatch, and the duration of pumping until the necessary volume is purged.

2.5 SAMPLE COLLECTION

The technique used to withdraw a groundwater sample from a well should be selected
based on the parameters for which the sample will be analyzed. To ensure that the groundwater
samples are representative, it is important to avoid physically altering or chemically contaminating
the sample during collection, withdrawal, or containerization. If the samples are to be analyzed
for volatile organic compounds, it is cri t ical that air does not become entrained in the water
column.

Acceptable sampling devices for all parameters include double check valve stainless steel or
Teflon bailers, bladder pumpj, low-flow positive displacement pumps, or for shallow wells
peristaltic pumps. Additional field measurements should be performed at the t ime of sampling.
Refer to SOP No. 061.

In some cases, it may become necessary to use dedicated equipment already in the well to
collect samples. This is part icularly t rue of high volume, deep wells (>I50 feet) where bladder
pumps are ine f fec t ive , and bai l ing is impractical. If existing equipment must be used, determine
the make and model of the pump, and obtain information on component construction materials
from the manufacturer or faci l i ty representatives. If an existing pump is to be used for sampling,
make sure the flow volume can be reduced so that a reliable volatile organics analysis (VOA)
sample can be taken. Record which specific port, tap, or valve sample is collected from.



------.. PigS 11 Of 14
Revision No.: 3

Date of Original Issue: 03/31/9! Revision Date: 01/31/93
Title: Grouadwtter Sampling

Genera! sampling procedures include the fo l lowing :

• Clean sampling equipment should not be placed directly on the ground. Use a
plastic drop cloth or feed line from clean reels. Never place contaminated lines
back on reels.

• Check the operation of the bailer check valve assemblies to confirm free operation.

• If the bailer cable is to be decontaminated and reused, it must be made of Teflon-
coated stainless steel.

• Lower sampling e q u i p m e n t s lowly into the well to avoid degassing the water and
damaging the equipment .

• Pump f low rates should be adjusted to eliminate intermittent or pulsed ("low. The
settings should be determined during the purging operations.

• A separate sample volume should be collected to measure field parameters.
Samples should be collected and containerized in the order of the parameters'
volat i l izat ion sens i t i v i ty . Table 3 lists the-preferred collection order for some
common groundwater parameters.

TABLE 3

ORDER OF P R E F E R R E D SAMPLE COLLECTION

1 . Vo la t i l e organics ( V O A )
2. Purgeable organic halogens ( P O X )
3. Total organic halogens (TOX)
4. Cyanide
5. Ex t r ac t ab l e organics
6. Pu rgeab l e organic carbon (POC)
7. Total metals
8. Dissolved metals
9. Total organic carbon (TOO
10 Phenols
11. Sulfate and chloride
12. Nitrate and ammonia
13. Radionucl ides
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Intermediate containers should never be used to prepare VOA samples and should be
avoided for all parameters in general. All VOA containers should be filled at a single sampling
point or from a single bailer volume.

2.5.1 Collection of Light Immiscible Floaters

The approach used when collecting floaters is dependent on the depth to the floating layer
and the thickness of that layer. If the thickness of the fleeter is 2 feet or greater. 3 bottom-filling
valve bailer should be used. Slowly lower the bailer until contact is made wi th the floater surface,
and lower the bailer to a depth less than that of the floater/water interface depth as determined by
preliminary measurements with the interface probe.

When the thickness of the floating layer is less than 2 feet and the depth to the surface of
the floating layer is less than 15 feet, a peristaltic pump can be used to extract a sample.

When the thickness of the floating layer, however, is less than 2 feet and the depth to the
surface of the floating layer is beyond the effective 'lift' of a peristaltic pump (greater than 25
feet), a bailer can be modified to allow filling from the top only (an acceptable alternative is to
use a top-loading Teflon or stainless steei bailer). Disassemble the bailer's bottom check valve and
insert a piece of 2-inch-diameter Teflon sheet between the ball and ball seat. This will seai off
the bottom valve. Remove the ball from the top check valve, thus allowing the sample to enter
from the top. To overcome buoyancy when the fc*Uer is lowered inf •' - floater, place a length of
one-inch stainless steel pipe on the retrieval line above the bailer (this pipe may have to be
notched to allow sample entry if the pipe remains within the top of the bailer). Or, as an
alternative, use a top-loading stainless steel bailer. Lower the device, carefully measuring the
depth to the surface of the floating layer, until the top of the bailer is level with the top of the
floating layer. Lower the bailer an additional one-half thickness of the floating layer and collect
sample. This technique is the most effective method of collection if the floating layer is of only a
few inches thick.
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2.S.2 Collect ion of Heavy I m m i s c i b l e Sinkers

The best method for collection of sinkers is use of a double check valve bai ler . The key to
collection is slow, controlled, lowering and raising of the bailer to and from the bottom of the
well. Collection methods are equivalent to those described in Section 2.5.1 above. Note that both
floaters and sinkers must be collected prior to any purging activities.

2.2.3 Collection of Volat i le Organic: Samples

This section discusses the co l l ec t i on of VOAs using ei ther a bailer or bladder pump in
detail. Other pumps (such as positive displacement of peristaltic) can be used. Critical to the
collection of representative samples for volatile organics analysis are ensuring that no air has
become entrained in the water column, low pump flow rates (less than 100 milliliter (ml_) per
minute, if possible), and avoiding flow surges.

2.5.3.1 Collection w i t h Bailers

VOAs should be collected f rom the first bailer removed from the well a f ter purging. The
most effective means requires two people. One person should retrieve the bailer from the well and
pour its contents into the appropriate number of 40-mL VOA vials held by the second person.
Cap the vial and invert. If a bubble exists, discard and repeat. Do not reopen the vial and add
additional sample. The sample is transferred f rom the bailer to the container in a manner that will
l imit the a m o u n t of ag i ta t ion in order to reduce the loss of volatile organics f rom the sample.

Always fil l VOA vials from a single bailer volume. If the bailer is refi l led, samples are not
duplicates or splits.
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2.5.3.2 Collection wi th a Bladder Pump (Wel l Wizard)

To succeufully perform VOA sampling with a Well Wizard bladder pump, the following
steps must be completed:

1) Following manufacturer's directions, activate the Well Wizard pump . Full water
flow from the discharge tubing will begin after 5 to 15 pumping cycles. These
initial pumping cycles are required to purge air from the pump and discharge
cubing. The discharge and recharge settings must be manually set and adjusted to
pump at op t imum flow rates. To activate the bladder, it is best to set the initial
cycle at long discharge and recharge rates.

2) Reduce water flow rate for VOA sample collection. To reduce the water flow rate,
turn the throttle control valve (located on the left side of the Well Wizard pump
control panel) counterclockwise.

3) Collect VQA sample from discharge tubing. VOA vials must be placed beneath the
discharge tubing while avoiding direct contact between the vials and the tubing.
Never place tubing past the mouth of the VOA vial. The pump throt t le control
must be turned as necessary to maintain a trickle of water in order to obtain a
meniscus in the vial.

4) Cont inue w i t h non-VQA sampling. Increase pump flow rate by tu rn ing the
throttle control knob clockwise.
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1.0 BACKGROUND

Measurement of static water level, total well depth, and any immiscible layers is necessary before a
well can be sampled and groundwater flow direction can be determined. If an immiscible layer is
present, its depth and thickness must be determined. In addition, the static water level and total well
depth of a monitoring well are needed to determine a purging volume.

1.1 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide guidelines for field personnel
measuring static water levels and total water depths of monitoring wells or piezometers. This SOP
aJso provides guidelines for measuring immiscible layers in such wells.

1.2 SCOPE

This SOP describes the methodologies for measuring static water level, total well depth, and
immiscible layer depth and thickness.

1.3 DEFINITIONS

To clarify the methodologies presented in this SOP, the following definitions are presented:

Electrical Water Level Indicator - An electrical probe used to determine the depth to fluid. The
probe has a l ight or sound alarm connected to an open circuit. The circuit is closed and the alarm is
activated when the probe contacts a conducting fluid such as water.

Immiscible Layer -- A liquid phase that cannot be uniformly mixed or blended with water. Heavy

immiscible phases sink in water; light immiscible phases float or. .vater.
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Interface Probe - An electrical probe used to determine the thicknesses of light or dense immiscible
layers in the water column of a monitoring well.

lonization Detector - A photoionization detector (PID) or a flame ionization detector (FID) is used
to measure the level of volatile organic compounds in the gaseous phase. These units are generally
not compound-specific and thus measure only total volatile organic compounds. The PID generally
cannot detect as complete a range of compounds as the FID. This difference is the result of the
relative ionization energies of the two detectors. Most PIDs cannot detect methane, but FIDs can.
The HNu and Microtip are examples of PIDs; the Foxboro organic vapor analyzer (OVA) is an
example of an FID.

Static Water Level - The level of water in a monitoring well or piezometer. This level can be
measured as the depth to water or as the elevation of water relative to a reference mark or datum.

Total Well Depth - The distance from the ground surface to the bottom of a monitoring well or
piezometer

1.4 REFERENCES

SOP No. 002, General Equipment Decontamination, is referenced in this SOP.

1.5 REQUIREMENTS AND RESOURCES

The equipment required for measuring static water levels, total well depths, and immiscible layers is

as fol lows:

• Electrical water level indicator

• Interface prcbe
• PLD or FID
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2.0 PROCEDURES

This section provides general guidance followed by specific procedures for static water level, total
well depth, and immiscible layer measurement.

Techniques for measuring depth to water and depth to the bottom of a monitoring well should be
identified in the planning stage of field work. Also at this stage, measuring devices should be chosen,
and an individual should be assigned to take and record measurements.

All measurement instruments should be decontaminated before and after use and between
measurement locations. Refer to SOP No. 002, General Equipment Decontamination.

Before initiation of any measuring activities, the ambient air at a monitoring well head should be
monitored for possible emissions of volatile organic compounds. To accomplish this monitoring, a
PID or an FID should be used. The health and safety plan for on-site activities should provide action
levels and the rationale for selection of either detecter.

Appropriate respiratory protection equipment should be worn by the sampling team. Wells should be
approached from the upwind side. When opening the monitoring well, the sampling team should
systematically survey the inside of the well casing, the area from the casing to the ground, the area
from above the well casing to the breathing zone, and the area around the well. Readings for

comparison to action levels should be taken not within the well casing but in the breathing zone. If

PID or FID readings of volatile organic compounds are above action levels, the sampling team should

retreat to a safe area and put on appropriate safety gear. The site-specific health and safety plan
should be consulted for action levels.
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2.1 STATIC WATER LEVEL MEASUREMENT

The procedure described below should be followed to measure the static water level in a monitoring
well or piezometer.

An electric water level indicator is typically used for static water level measurement. The electrical
probe of the indicator should be lowered into the monitoring well until the light or sound alarm is
activated, indicating that the probe has touched the water surface. The static water level should then
be read directly from the indicator to the 0.01-foot fraction. If the monitoring well top is not flush
with the ground surface, the distance between the static water level and the top of the riser pipe
should be measured; the height of the riser pipe above ground surface should then be subtracted from
the first measurement to determine the depth to static water below grade. If surveyed elevations are
available, they should be used to establish the water level elevation. To ensure measurement
accuracy, the probe should be left hanging above the water surface in the monitoring well; a series of
three readings should be taken, and the values should be averaged. The date and time of taking the
readings with the readings and average value should be recorded in a field logbook.

2.2 TOTAL WELL DEPTH MEASUREMENT

The procedure described below should be followed to measure total well depth in a monitoring well
or piezometer.

TotaJ well depth measurement can be performed also using an electric water level indicator. The
electrical probe of the indicator should be lowered into the monitoring well until resistance is met,
indicating that the probe has reached the bottom of the well. The total well depth should then be read
directly from the indicator to the 0.01-foot fraction. If the monitoring well top is not flush with the
ground surface, the distance between the bottom of the well and the top of the riser pipe should be
measured; the height of the riser pipe above ground surface should then be subtracted from the first
measurement to determine the depth to the bottom of the well. To ensure measurement accuracy, the
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probe should be left hanging above the water surface in the monitoring well; a series of three readings
should be taken, and the values should be averaged. The date and time of taking the readings with
the readings and average value should be recorded in a field logbook.

2.3 IMMISCIBLE LAYER DETECTION AND MEASUREMENT

The procedure described below should be followed to detect and measure an immiscible layer in a
monitoring well.

A light immiscible layer in a monitoring well can be detected by slowly lowering an interface probe
to the surface of the water in the well. When the audible alarm sounds, the depth of the probe should
be recorded. If the alarm is continuous, a light immiscible layer has been detected. To measure the
thickness of this layer, the probe should then be lowered until the alarm changes to an oscillating
signal. The oscillating alarm indicates that the probe has reached a water layer. The probe depth at
the time the alarm begins oscillating should be recorded as the depth to water. The thickness of the
light immiscible layer should then be determined by subtracting the depth at which a continuous alarm
occurred from the depth at which the alarm began to oscillate. To ensure measurement accuracy, the
interface probe should be left hanging above the water surface in the monitoring well; a series of
three readings should be taken, and the depths and thicknesses measured should be averaged. The

date and time of taking the readings with the depths and thicknesses should be recorded in a field
logbook.

To determine whether a dense immiscible layer is present, the interface probe should be lowered
further into the monitoring well. If the alarm changes from an oscillating to a continuous signal, a
heavier immiscible layer has been detected, and the probe depth should be recorded at that point.
Total well depth obtained in Section 2.2 should be used for calculating the thickness of the dense
layer. The dense layer should be calculated by subtracting the depth at which the alarm became
continuous from the total well depth. This procedure provides in estimate of the thickness of the
dense layer in the monitoring well. To ensure measurement accuracy, the interface probe should be
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left hanging above the water surface in the monitoring well; a series of three readings should be
taken, and the depths and thicknesses measured should be averaged. The date and time of taking the
readings with the depths and thicknesses should be recorded in a field logbook.
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1.0 BACKGROUND

Methods of preservation are generally intended to retard biological action and hydrolysis of chemical
compounds and complexes. Preservation also reduces the loss of constituents by volatilization and the
effects of adsorption and absorption. Preservation methods are generally limited to pH control,
chemical addition, refrigeration, and freezing.

Often the sampler will need to spiit the sample into several different aliquots, specifying different
sample containers and preservation methods for each aliquot based on the analyses of interest.

Overall, solid samples, including soils, are usually delivered to the laboratory unpreserved or after
being preserved by cooling to 4 °C. Air samples are usually unpreserved. Biological samples are
preserved, but their preservation methods are detailed in a separate standard operating procedure
(SOP).

Recommended preservatives for various constituents in water are given in Table 1 presented at the
end of this document. Preservation techniques for water samples requiring more than simple
refrigeration or filtering are discussed in Section 2.0. Other information provided in Table 1 includes
the suggested type of container and the maximum recommended holding times for samples that are
properly preserved.

Table 2, also presented at the end of this document, includes the container size required for the
different rypes of analyses and gives further details on sample preservation. These guidelines should

be followed in all sampling events unless the client or its laboratory requests otherwise. All
deviations will be noted in the site-specific sampling plan or field logbook.

1.1 PURPOSE

This SOP establishes the requirements and procedures for preserving environmental samples.
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1.2 SCOPE

This SOP applies to sample preservation, maximum holding times, and container type and sizes
required for environmental samples. The requirements for inorganic and organic sample preservation
are described. These procedures fulfill the U.S. Environmental Protection Agency's (EPA) quality
assurance/quality control (QA/QC) requirements for routine analytical services (RAS) and many
special analytical services (SAS).

Largely, this SOP concerns itself with the complexities of preserving environmental water samples.
Preservation of solid, soil, and air samples is discussed only in Section 2.1. Preservation of
biological samples is discussed in a separate SOP.

1.3 DEFINITIONS

Environmental Samples: Environmental samples are those samples corresponding to the CLP low-
concentration designation. They are generally dilute samples in terms of pollutant concentration and
are typically taken in an area surrounding a spill or dump site.

Hazardous Samples: Hazardous samples correspond to the CLP medium- or high-concentration
designations. Typically, they are samples collected from drums, tanks, lagoons, pits, waste piles, and
fresh spills.

1.4 REFERENCES

American Public Health Association (APHA). 1989. Standard Methods for the Examination of
Water and Wastfwater. 17th ed.

U.S. Environmental Protection Agency (EPA). 1983. "Methods for the Chemical Analysis of Water
and Wastes." EPA-600/4-79-020. March.

EPA. 1983. RCRA Permit Writer's Manual: Ground-Water Protection (40 C.F.R. Pan 264,
Subpart F) Geotrans, Inc. EPA Contract No. 68-01-6464.
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EPA. 1984. Federal Register. Volume 49. Number 209. p 43260, October 26. 1984.

EPA. 1986. "Test Methods for Evaluating Solid Waste Physical/Chemical Methods." SW-846.

EPA/National Water Well Association (NWWA). 1981. Manual of Ground-Water Sampling
Procedures. NWWA/EPA series.

1.5 REQUIREMENTS AND RESOURCES

The following equipment may be required for sample preservation:

• Sample containers, glass or plastic, as permitted in Table 1 and specified in the site-specific
sampling plan

• Preservatives, as specified in Table 1, for the samples. These may include:

Ice or a refrigerator (Cool, 4 °Q

Concentrated hydrochloric acid (HCI)

Concentrated nitric acid (HNO^)

Concentrated phosphoric acid (H3POJ

Concentrated sulfuric acid

10 N sodium hydroxide (NaOH) solution. Either use a commercial solution or
dissolve 400 grams NaOH in water and dilute to 1 liter .

2 N zinc acetate solution. Either use a commercial solution or dissolve 44 grams of
zinc acetate dihydrate in water and dilute to 100 milliliter (mL).

• Pipettes and pipette bulbs for dispensing preservatives

• Containers (usually gallon ziplock bags) for ice

• Filtration apparatus, if required. An electric vacuum pump connected to disposable (single
use) sterile filter systems with 0.45 micron filters is the most common type.



PRC Environmental Management, Inc. SOP No. 016
Standard Operating Procedure Page 4 of 16
Title: Sample Preservation and Maximum Holding Times Revision No. 3

.1 /94

2.0 PROCEDURES

All samples should be preserved at low temperatures and kept from light during transport to the
laboratory. Appropriate chemical preservation should be performed in the field for various analytical
parameters at the time of sampling. This is particularly important for water samples. The site-
specific sampling plan should detail which of the procedures outlined below will be implemented.

When selecting preservation techniques for a specific monitoring program, the sampler should refer to
the guidance provided in the documentation of the analytical methods such as those listed in the
reference section of this SOP. In some instances, the optimal method for sample preservation may be
inappropriate because of restrictions placed by shippers on transporting certain chemicals. When
shipping restrictions prevent the use of certain reagents for sample preservation, the most appropriate
and permissible technique should be used. Frequently, this will require refrigeration of the sample
during transit.

Ln general, all environmental water samples should be placed in an insulated ice chest and iced to
lower the sample water temperatures to 4 °C immediately after sample collection. Hazardous samples
should not be preserved in any way, including refrigeration; see SOP No. 019, "Packaging and
Shipping Samples."

2.1 PRESERVATION OF SOLID, SOIL, AND AIR SAMPLES.

Preservation of solid, soil, and air samples largely depends both on what analyses are to be requested
and on what the particular laboratory or program to be used requires. Sampling teams should
consider the preservation requirements when preparing a quality assurance project plan before
proceeding to the field.

Lacking specific guidance, however, the following general guidance should be followed. Samples of
soil and other solids should be preserved by sealing them in sampling container and by storing them
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on ice or by refrigerating them to 4 °C. Samples should be sent for analysis as soon as possible.
Samples of air are not to be preserved but are to be analyzed as soon as possible.

2.2 PRESERVATION OF WATER SAMPLES

Preservation of water samples depends largely on what analyses are being requested and on what the
laboratory or laboratory program to be used requires. The following sections, however, detail typical
requirements of such laboratories and programs.

2.2.1 Preservation Procedures for Metals in Water

Before collecting the water sample, determine what type of data is needed, such as dissolved,
suspended, total, or total recoverable metals. For container preference, maximum holding times, and
sample preservation at time of collection, see Table 1.

Dissolved Metals

When the samples are to be analyzed for dissolved metals, do the following:

Filter each sample through a 0.45 micron membrane as soon as practical after
collection. Glass or plastic filtering apparatus and plain, non-grid marked membrane
filters are recommended to avoid possible contamination.

Use the first 50 to 100 mL of sample to rinse the filter flask. Discard this portion
and collect the required volume of filtrate.

Acidify the filtrate with 1:1 HN03 to a pH of less than 2 as soon as possible.
Normally, 2 mL of 1:1 acid per liter should be sufficient to preserve the sample.

If hexavalent chromium is to be included in the analytical scheme, a portion of the
filtrate should be transferred to a separate container before acidification. Analyze this
portion within the holding time requirements noted In Table 1 at the end of this SOP.

Analyses performed on these samples will be reported as "dissolved" concentrations.
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Total Metals

When samples are to be analyzed for total metals, acidify each sample at the time of collection with
2 mL of 1 : 1 HN03, per liter of sample. This will lower each sample's pH to less than 2. Do not
filter the sample.

2.2 J Preservation Procedures for Cyanide In Water

When samples are to be analyzed for cyanide, do the following:

• Add 2 mL of 10 N NaOH per liter of sample to increase the pH to greater than 12.

• Test for oxidizing agents that decompose most cyanides. Do this by placing a drop of
the sample on potassium iodide-starch test paper (KI starch paper); a blue color
indicates that oxidizing agents are present. If oxidizing agents are present treatment is
needed. Add ascorbic acid to the sample container, a few crystals at a time, until a
drop of sample produces no color on the FQ starch paper. Then add an additional
0.6 gram of ascorbic acid for each liter of sample volume.

• Analyze the samples within the prescribed holding time after collection.

2.3 J Preservation Procedures for Nitrogen in Water

Procedures for nitrogen species vary considerably b^r,w«n desired tests. \^ allowing three section

detail those procedures.
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Kieldahl. Nitrogen Total

When samples are to be tested for nitrogen total, do the following:

• Preserve samples by adding 2 mL of concentrated H2SO4 per liter of sample which
should lower the pH to less than 2. Store the sample at 4 °C.

• Even when preserved in this manner, conversion of organic nitrogen to ammonia may
occur. Analyze the preserved samples as soon as possible.

Nitrate Plua Nitrite

When samples are to be tested for nitrate plus nitrite, then do the following:

• If analysis can be completed within 24 hours, preserve the sample by refrigeration at
4°C.

• When samples must be stored for more than 24 houn, preserve samples with 2 mL of
H2SO4 per liter of sample volume which should lower the pH to less than 2; then
refrigerate samples at 4 °C.

• Do not preserve those samples that will be analyzed using a reduction column and
mercuric chloride.

Nitrite

When samples are to be analyzed for nitrite, follow the procedure below:

• Analyze samples as soon as possible.

• If a sample must be stored for 24 to 48 houn, refrigerate it at 4 °C.
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2.2.4 Preservation Procedure For Dissolved Oxygen (Procedure)

The following is the procedure for preserving samples to be analyzed for dissolved oxygen using the

Winkler Method.

Collect each sample in a 300-tnL biological oxygen demand BOD incubation bottle.
Take special care to avoid entrainment of atmospheric oxygen or loss of dissolved
oxygen. At time of sampling, record the sample temperature.

When samples are collected from depths of less than 5 feet, use an APHA-type
sampler. Use a Kemmerer-type sampler for samples collected from depths of greater
than 5 feet. (See APHA (1989) for details)).

When a Kemmerer sampler is used, fill the BOD sample bottle until it overflows for
approximately 10 seconds. Insert the outlet tube of the Kemmerer into the bottom of
the BOD bottle. Take care to prevent turbulence and the formation of bubbles when
filling the bottle.

If samples must be preserved, immediately add 0.7 mL of H2SO4 and 1 mL of
sodium azide solution to the sample bottle and mix. As soon as practical, begin the
assay by adding 2 mL MnSO4 solution and 3 mL alkali-iodide solution and mix.
After the precipitate has settled, add 2 mL H2S04 and mix to dissolve the precipitate.
Complete analysis within 4 to 8 hours after sampling.

2.2.5 Preservation Procedures for Phosphorus in Water

When preserving water samples to be analyzed for phosphorus, do the following:

If benthic deposits are present in the area being sampled, take care not to include
these deposits.

If the analysis cannot be performed the same day of collection, preserve the sample by
adding 2 mL of concentrated H2S04 per liter which will lower the pH to less than 2.

Refrigerate at 4 °C.
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2.2.6 Preservation Procedures for Sulphide in Water

The following procedure is used to preserve water samples to be analyzed for sulphide:

Take samples with a minimum of aeration. Sulfide may be volatilized by aeration,
and any oxygen inadvertently added to the sample may convert the sulftde to an
immeasurable form.

If the sample is not preserved with zinc acetate and NaOH as given in Table 1, the
analysis must be performed immediately. Similarly, the measurement of dissolved
sulfides also must be performed immediately.

2.2.7 Preservation Procedures for Organic in Water

These procedures vary with the type of assay desired.

Chemical Oxygen Demand

If the assay is for chemical oxygen demand, then the following procedure is used:

• Collect samples in glass bottles with Teflon-lined caps.

• Test biologically active samples as soon as possible.

• Collecting composite samples and dividing samples into separate aliquots are generally
not possible because some of the sample is lost on equipment and because of
imperfect mixing.

• Preserve samples with sulfunc acid to a pH of less than 2.

• Refrigerate at 4 °C.
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se. and Petroleum Hydrocarbons

If the assay is oil, grease, or other petroleum hydrocarbons, then do the following:

• Collect 1 liter of representative sample in a glass bottle.

• A delay between sampling and analysis of greater than 4 hours requires sample
preservation. To preserve the sample, add H^SC^ until the pH is less than 2. A
delay greater than 48 hours also requires refrigeration at 4 °C.

Organic Carbon

If the assay is organic carbon, then do the following:

• Use glass bottles for sampling and storage of samples.

• Store samples at 4 °C.

• Protect samples from sunlight and atmospheric oxygen.

• In instances where analysis cannot be performed within 2 hours of sampling, acidify
samples to a pH of less than 2 with HC1 or

Volatile Organic*

If die assay is volatile organics, then do the following:

Add 3 or 4 drops of concentrated hydrochloric acid to an empty 40-mL vial.

Fill the sample vial carefully to avoid bubbles. At least two viaJs should be collected
for each sample.

Cap the vials carefully using caps with Teflon'-lined septa.

Invert each vial and check for bubbles. If bubbles are present, unscrew die cap, add
more water, and recap.

Refrigerate at 4 °C.
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TABLE 1

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

FOR WATER SAMPLES

Name Container Type*
(plastic or glass)

Preservation Maximum
Holding Time

Bacterial Testa

Colifortn, fecal and total

Fecal streptococci

P, G

P, G

Cool. 4 °C, 0.008% NA^Oj
Cool, 4 9C, 0.008% Na2S2O3

6 hours

6 hours

Inorganic Tests
Acidity

Alkalinity

Ammonia

Biochemical oxygen demand

1 Bromide

Biochemical oxygen demand,
carbonaceous

Chemical oxygen demand

Chloride

Chlorine, total residual

Color

Cyanide, total and amendable to
chlorlnation

Fluoride

Hardness

Hydrogen ion (pH)

Kjeldahl and organic nitrogen

P. G

P, G

P. G

P. G

P, G

P, G

P, G

P. G

P. G

P. G

P, G

P

P, G

P, G

F, G

Cool, 4 °C
Cool, 4 °C
Cool, 4 °C, H2S04 t o p H < 2
Cool, 4 °C
None required

Cool, 4 'C

Cool, 4 'C, H2SO4 to pH < 2

None required

None required

Cool, 4 'C

Cool, 4 8C, NaOH t o p H > 1 2 ,
0.6g ascorbic acid

None required

HN0 3 t opH<2 , H2S04to
p H < 2

None required

Cool, 4 'C, H2S04 t o p H < 2

14 days 1

14 days 1

28 days 1

48 hours |

28 days J

48 hours

28 days

28 days

Analyze ^
immediately

48 hours

14 days

28 days

6 months

Analyze
immediately

28 days
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TABLE 1 (Continued)

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

FOR WATER SAMPLES

Name Container Type*
(plastic or glass)

Preservation Maximum
Holding Time

Metals

Nitrate

Nitrate-nitrite
Nitrite

Oil and grease

Organic car bo a

P, G
P, G
P, G
G
P, G

Cool, 4 'C

Cool, 4 'C, H 2SO 4 topH<2

Cool, 4 8C

Cool, 4 °C, H2S04 topH<2

Cool, 4 «C, HC1 or HjSO, to
pH<2

48 hours

28 days

48 hours

28 days

28 days

Inorganic Tests
Orthophosphate

Oxygen dissolved probe

WinJder

Phenols

Phosphorus (elemental)

Phosphorus, total

Residue, total

Residue, Filterable

Residue, Noofilterable (TSS)

Residue, settleable

Residue, volatile

Silica

Specific conductance

Sulfate

P, G

Gonly

G only

G only

G

P, G

P, G

P, G

P, G

P, G

P, G

P

P, G

P. G

Filter immediately, cool, 4 "C

None required

Fix on site and store in dark

Cool, 4 *C, H 2 SO 4 topH<2

Cool, 4 °C

Cool, 4 'C, H2S04topH<2

Cool, 4 °C

Cool, 4 aC

Cool, 4 °C

Cool, 4 8C

Cool, 4 'C

Cool, 4 °C

Cool, 4 °C
Cool, 4 °C

48 hours

Analyze
immediately

8 hours

28 days

48 hours

28 days

7 days

7 days

7 days

48 hours

7 days

28 days

28 days

28 days
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TABLE 1 (Continued)

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

FOR WATER SAMPLES

Name

Sulfide

Sulfite

Surfactants

Temperature

Turbidity

Container Type*
(plastic or glass)

P, G

P, G

P, G

P, G

P, G

Preservation

Cool, 4 "C, add zinc acetate plus
NaOHtopH>9
None required

Cool, 4 °C

None required

Cool, 4 -C

Maximum
Holding Time

7 days

Analyze
immediately

48 hours ^

Analyze
immediately

48 hours

Metals
Chromium VI

Mercury

Metals, except chromium VI and
mercury

P, G

P, G

P, G

Cool, 4 'C
HNO 3 topH<2

HNO3 t o p H < 2

24 hours

28 days

6 months

Organic Tests

Purgeable halocarbons

Purgeable aromatic hydrocarbons

Acrolein and acrylonitrile

Phenols

Benzidines

G, Teflon*-lined
septum
G, Teflon'-lined
septum

G, Teflon*-! ined
septum

G, Teflon^-lined
cap

G, Teflon*-lined
cap

Cool, 4 'C, 0.008% NajS^j
HCLtopH <2

Cool, 4 'C, 0.008% Na^Oj
HCI topH <2

Cool, 4 8C, 0.008% Na^O,
Adjust pH to 4-5

Cool, 4 °C, 0.008% NajS^

Cool, 4 'C. 0.008% Na^SjOj

14 days

14 days

14 days

7 days until
extraction, 40
days after
extraction

7 days until
extraction
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TABLE 1 (Continued)

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

FOR WATER SAMPLES

Name

Ph thai ate esters

Nitrosamines

PCBs, acrylonitrile

Nitroaromatics and isophorone

Polynuclear aromatic
hydrocarbons

Haioethers

Chlorinated hydrocarbons

TCDD

Total organic halogens

Container Typ«*
(plastic or glass)

G, Teflon*-lined
cap

G, Teflon*-! ined
cap
G, Teflon*-! ined
cap

G, Teflon*-lined
cap
G, Teflon*-lined
cap
G, Teflon*-lined
cap

G, Teflon*-! ined
cap

G, Teflon*-lined
cap

G, Teflon*-! ined
cap

Preservation

Cool, 4 «C

Cool, 4 'C, store in dark,
0.008% Na^Oj
Cool, 4 'C

Cool, 4 °C, 0.008% Na2S203
store in dark
Cool, 4 'C, 0.008% Na^Oj
store in dark
Cool, 4 °C , 0.008% NajSjOj

Cool, 4 °C

Cool, 4 °C, 0.008% Na,S303

Cool, 4 *C, H 2 S0 4 topH<2

Maximum
Holding Time

7 days until
extraction 40
days after
extraction

40 days after
extraction

40 days after
extraction

40 days after
extraction
40 days after
extraction
40 days after
extraction

40 days after
extraction

40 days after
extraction

7 days

Pesticide Tests

Pesticides G, Teflon* -lined
cap

Cool, 4 °C, pH 5-9 40 days after
extraction

Radiological Tests

AJpha, beta and radium P, G HNO3 topH<2 6 months

nes:
Polyethylene (?) or Glass (G).



PRC Environmental Management, Inc.
Standard Operating Procedure
~itle: Sample Preservation and Maximum Holding Times

SOP No. 016
Page 15 of 16

Revision No. 3
Revision Date: 7/11/94

TABLE 2

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

Name Container Type

Setnivolatile Organic*
Concentrated Waste Samples

Liquid Samples:
No Residual Chlorine Present

Liquid Samples:
Residual Chlorine Present

Soil/Sediments and Sludges

8-oz widemouth
glass jar with
Teflon* liner
1-gal. or
2 1 \2-gal. amber
glass jar with
Teflon* liner
1-gal. or
2 l/2-gal. amber
glass jar with
Teflon* liner
8-oz widemouth
glass jar with
Teflon* liner

Preservation Maximum Holding Time

None

Cool, 4 -C

Add 3mL 10% sodium
thiosulfate per gallon, Cool,
4'C

Cool, 4 -C

14 days

Samples must be
extracted within 7 days
and extracts analyzed ^
within 40 days

Samples must be
extracted within 7 days
and extracts analyzed
within 49 days

14 days

Volatile Organia

Concentrated Waste Samples

liquid Samples:
No Residual Chlorine Present

Liquid Samples:
Residual Chlorine Present

8-oz widemouth
glass jar with
Teflon* liner
Two40-mL
vials with
Teflon* lined
septum caps

Two 40-mL
vials with
Teflon* lined
septum caps

None

4 drops cone. HCI, Cool,
4 «C

Collect sample in a 4 oz soil
VOA container which has
been prepreserved with 4
drops of 10% sodium
thiosulfate. Gently mix
sample and transfer to a
40-mL VOA vial that been
prepreserved with 4 drops
cone. HCI, Cool to 4 °C

14 days

14 days

14 days
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TABLE 2 (Continued)

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

Name
Liquid Samples:
Acrolein and Acrylonitrile

Soil/Sediments and Sludges

Container Type
Two 40-mL
vials with
Teflon* lined
septum caps
4-oz (120-mL)
widemouth glass
jar with Teflon*
liner

Preservation
Adjust to pH 4-5, Cool, 4 °C

Cool, 4 «C

Maximum Holding Time

14 days

14 days

Metab
Concentrated Waste Sample

Liquid Samples

Soil/Sediment Studios

8-oz.
widemouth glass
with Teflon*
line

1 -liter cubitainer

8-oz.
widemouth glass
jar

None

Adjust pH to <2 with HN03,
Cool 4°C

None

None

6 months

None
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1.0 BACKGROUND

This standard operating procedure (SOP) has been prepared in accordance with the U.S.
Environmental Protection Agency/National Enforcement Investigation Center (EPA/NEIC) User's
Guide to the Contract Laboratory Program (CLP) and other references listed below. This SOP has
been developed as guidance to selecting the proper containers for use in collecting environmental
samples for Resource Conservation and Recovery Act (RCRA) and Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) projects as well as projects for state and local
agencies and private clients.

1.1 PURPOSE

The purpose of this SOP is to present the procedure for selection of appropriate sample containers for
samples collected for organic and inorganic analyses.

1.2 SCOPE

The procedure presented in this SOP must be followed when environmental sample are collected for
projects governed by the quality assurance/quality control requirements of the EPA or by state and
local agencies. The guidance outlined brlow is acce^tzble for the routine analytical services (RAS)

and special analytical services (SAS) provided by the EPA CLP.

1.3 DEFINITIONS

Definitions are provided in the text as needed.
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1.4 REFERENCES

Environmental Protection Agency (EPA). 1987. A Compendium of Superfund Field Operations
Methods. Office of Emergency and Remedial Response. Washington, D.C. OSWER
Directive 9355.0-14 EPA/540/P-87/001. December.

EPA. 1988. User's Guide to the Contract Laboratory Program. Office of Emergency and Remedial
Response. Washington, D.C. OSWER Directive No. 9240.0-1.

EPA. 1990. 'Standard Operating Procedure 2130.4A: Sample Containers, EPA Region 7.*
Environmental Services Division Operations and Qualify Assurance Manual.

Federal Register. Vol. 49. No. 209.

1.5 REQUIREMENTS AND RESOURCES

A source of precleaned sample containers which have been analyzed to provide quality assurance is
required for the proper containment of environmental samples. A copy of all documentation that
verifies the suitability of the containers for the required analyses should be maintained in the project
file.

2.0 PROCEDURE

Sample containers should be selected in accordance with the requirements listed in Table 1 and
illustrated in Figures 1 through 4 at the end of this document. Container requirements are provided
for organic and inorganic analyses as well as for dioxin and other high hazard samples.

Based on the sample matrices and analyses as defined in the project-specific sampling and analysis
plan (SAP) or quality assurance project plan (QAPjP), the appropriate environmental sample
containers may be chosen by referring to Table 1. This table lists the containers required,

preservation techniques, and sample holding time restrictions. The containers specified in Figures 1
through 4 should be adequate for most RAS requests. Be sure to contact the EPA sample coordinator
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or private laboratory if you are not sure of the container requirements or if modified RAS or SAS

procedures are requested.

3.0 COMMON PROBLEMS

One of the most common problems encountered with the EPA CLP are region-specific variations in
the sample container requirements. In most EPA regions, soil samples for volatile organic analysis
may be collected in 4-ounce screw top bottles. Conversely, in EPA Region 7, soils for volatile
organic analysis must be collected in 40-mL vials equipped with Teflon*-!ined septa. If you are not
sure of regional or project-specific variations, contact the laboratory coordinator or project manager.

In general, for water analyses, glass containers are used for organic analyses and plastic containers
are used for metals analyses. Glass containers are used especially for semivolatile organic analyses of
water because plasticizers (phthalates) may be leached from plastic containers and interfere with the
organic analyses. Plastic is used instead of glass for metals analysis of water because metals will sorb
to active sites on the glass surface. This could produce anomalously low, or false negative, results

for metals in water.

Overnight shipment or quick delivery is a must to meet the holding time requirements for volatile
organic analyses. Also, be aware of potentially contaminated preservatives such as nitric acid or
sodium hydroxide. Always use fresh high-quality preservative reagents.

Sample duplicates, matrix spikes, and matrix spike duplicates are usually required on five to ten
percent of the samples collected. In general, additional sample volume is required for these quality

control samples. Be sure to obtain additional sample containers for the required quality control
samples.

Biota samples may require special packaging and preservation procedures. For example, fish samples
are usually wrapped In aluminum foil and shipped in coolers on dry ice. Shipping with dry ice
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requires special labeling and handling procedures. Contact the sample coordinator, project manager,
and shipper for these special biota sample requirements.
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TABLE 1

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

Name Container Type Preservation Maximum Holding Time

Semivolatile Organics

Concentrated Waste Samples

Liquid Samples:
No Residual Chlorine Present

Liquid Samples:
Residual Chlorine Present

Soil/Sediments and Sludges

8-oz widemouth
glass jar with
Teflon* liner

l-gal. or
2 1 \2-gal. amber
glass jar with
Teflon* liner

l-gal. or
2 1/2-gal. amber
glass jar with
Teflon* liner

8-oz widemouth
glass jar with
Teflon* liner

None

Cool, 4 »C

Add 3mL 10% sodium
thiosulfate per gallon, Cool,
4'C

Cool, 4 'C

14 days

Samples must be
extracted within 7 days
and extracts analyzed
within 40 days

Samples must be
extracted within 7 days
and extracts analyzed
within 49 days

14 days

Volatile Organics

Concentrated Waste Samples

Liquid Samples:
No Residual Chlorine Present

Liquid Samples:
Residual Chlorine Present

8-oz widemouth
glass jar with
Teflon* liner

Two 40-mL
vials with
Teflon* lined
septum caps

Two 40-mL
vials with
Teflon* lined
septum caps

None

4 di.r. .one. HCI, Cool,
4 «C

Collect sample in a 4 oz soil
VOA container which has
been prepreserved with 4
drops of 10% sodium
thiosulfate. Gently mix
sample and transfer to a
40-mL VOA vial that been
prepreserved with 4 drops
cone. HCI. Cool to 4 °C

14 days

14 days

14 days

•
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TABLE 1 (Continued)

REQUIRED CONTAINER TYPES,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

Name
Liquid Samples:
Acrolein and Acrylooitrile

Soil/Sediments and Sludges

Container Type

Two 40-mL
vials with
Teflon* lined
septum caps
4-oz (120-mL)
widemouth glass
jar with Teflon*
liner

Preservation
Adjust to pH 4-5, Cool, 4 9C

Cool, 4 *C

Maximum Holding Time

14 days

14 days

Metals

Concentrated Waste Sample

Liquid Samples

Soil/Sediment Studios

8-oz.
widemouth glass
with Teflon*
line

1 -liter cubitainer

8-oz.
widemouth glass
jar

None

Adjust pH to <2 with HNO,,
Cool 4'C

None

None

6 months

None
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FIGURE 1

ORGANIC SAMPLE COLLECTION

Volume Requirements

WATER SAMPLES
REQUIRED
VOLUME CONTAINER TYPE

2.3.7,a-TCDD
ANALYSIS 2 LITERS

(MULTT -CONCENTRATION)

^ r^ 2 x 1- LITER AMBER
GLASS BOTTLES

SOIL/SEDIMENT SAMPLES
REQUIRED
VOLUME CONTAINER TYPE

2.3.7.8-TCDD
ANALYSIS

(MULTI - CONCENTRATION)

4 OZ. 1 x 4-OZ. WIDE-MOUTH
GLASS JAR

OR

1 x 8-OZ. WIDE-MUUTH
GLASS JAR

'ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT
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FIGURE 2

INORGANIC SAMPLE COLLECTION

Volume Requirements

WAFER SAMPUS
REQUIRED
VOLUME CONTAINER TYP*

METALS ANALYSIS 16 02.
(MEDIUM LEVEL'1

CYANIDE (CN'I ANALYSIS 1 LITER
(LOW LEVEL!

CYANIDE ICN'I ANALYSIS 19 OZ.
(MEDIUM LEVEL'1

1 * 1 -LITER
POLYETHYLENE BOTTLE

CJI
U 1 x 16-OZ. WIDE

GLASS JAR
MOUTH

A.
1 x 1 -LITER

POLYETHYLENE BOTTLE

CM
I 1 x 16-OZ. WIDE-

GLASS JAR
I- -•

MOUTH

SOIL/SEDIMENT SAMPLES
REQUIRED
VOLUME CONTAINER

METALS AND CYANIDE ICN " I
ANALYSIS

now OR MEDIUM LEVEL*)

OZ. 1 > 8 -OZ. WIDE-MOUTH
GLASS JAR

OR

2 * 4 OZ. WIDE-MOUTH
GLASS JARS

•ALL MEDIUM LEVEL SAMPLES to BE SEALED IN METAL PAINT CAN FOR SHIPMENT
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FIGURE 3

DIOXIN SAMPLE COLLECTION

Volume Requirements

WATER
REQUIRED

SAMPLES VOLUME

2.3.7.8-TCDO f*}
ANALYSIS 2 UTERS

(MULTI- CONCENTRATION)

REQUIRED
SOIL/SEDIMENT SAMPLES VOLUME

2.3.7.8-TCDO 4 OZ. f
ANALYSIS L

(MULTI -CONCENTRATION)
^m

CONTAINER TYP€

0 2 x 1 -LITER AMBER
GLASS BOTTLES

CONTAINER TYPE

| 1 x 4-OZ. WIDE -MOUTH
J GLASS JAR

m OR

1 x 8-OZ. WIDE-MOUTH
-1 GLASS JAR

•ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT
9
Wx
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FIGURE 4

HIGH HAZARD SAMPLE COLLECTION

Volume Requirements

LIQUID OR SOLID SAMPLES
REQUIRED
VOLUME CONTAINER TYPE

ORGANIC AND INORGANIC
ANALYSIS

6 OZ. 1 x 8-OZ. WIDE-MOUTH
GLASS JAR

•ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT



SOP APPROVAL FORM

Approved by:

PRC ENVIRONMENTAL MANAGEMENT, INC.

STANDARD OPERATING PROCEDURE

SAMPLE CUSTODY

SOP NO. 018

REVISION NO. 2

Quality Assurance Officer -J Date



PRC Environmental Management, Inc. SOP No. 018
Standard Operating Procedure. Page I of 26

Revision No.: 2
Date of Original Issue: 03/31/91 Revision Date: 12/31/92

Title. Sample Custody

1.0 BACKGROUND

In any sampling and analytical program, the integrity of a sample must be documented from
its point of collection to its final disposition. The documentation of the possession and handling of
samples is referred to as "chain of custody." The components of this chain, such as sample custody
seals, traffic reports. Meld logbooks, chain-of-custody records, and sample identification tags, and the
procedures for their use are described below.

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for
sample custody. It has been prepared in accordance with the U.S. Environmental Protection Agency
CEPA)/National Enforcement Investigation Center (NEIC) User's Guide to the EPA Contract
Laboratory Program (CLP). Sample custody and documentation procedures described in this SOP
should be followed throughout all sample collection activities unless the procedures are revised by
EPA. All revisions must be documented in the field logbook.

1.2 SCOPE

This SOP applies to sample custody and the activities associated with it.

1J DEFINITIONS

None.
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1.4 REFERENCES

U.S. Environmental Protection Agency, 1988, User's Guide to the EPA Contract Laboratory
Program. EPA Office of Emergency and Remedial Response, Washington, D.C.

1.5 REQUIREMENTS AND RESOURCES

Numerous sample identification documents are used to control sample disposition and to
maintain a chain-of-custody record for all samples collected. These documents include sample
container labels, identification tags, custody seals, chain-of-custody records, and traffic report forms.

2.0 PROCEDURES

The following subsections present detailed instructions for completing chain-of-custody
documents, including sample container labels, sample identification tags, custody seals, chain-of-
custody records, and traffic reports.

2.1 SAMPLE CONTAINER LABELS

The sample container label is an adhesive label with designated areas to indicate the station
location, date and time of sample collection, analysis requested, and preservative added. Before
placing the sample material in the appropriate container, the sampler should complete the label with
waterproof ink and affix the label to the container. When necessary, the sample label should be
protected from water and solvents with clear tape.
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2.2 SAMPLE IDENTIFICATION TAGS

Sample identification tags (Figures 1 and 1A) provided by EPA are used to maintain control
of laboratory samples. The PRC field team leader should distribute the tags to field team members.
The EPA serial numbers should be recorded in the field notebook. Sample tags should be attached to
ail sample containers used. Unused tags should be returned to the field team leader. Each tag should
be completed as follows:

• Space No. I should be completed with the case number provided by the CLP
laboatory.

• Space No. 2 should be completed with the appropriate sample location number.

• Spaces No. 3A and 3B should be completed with the time and date of sample
collection, respectively.

• Space No. 4 should designate whether the sample is grab or composite.

• Space No. 5 should be completed wich the sampling location.

• Space No. 6 should contain the signatures) of the sampler(s).

• Space No. 7 should designate whether a preservative has been added to the sample. If
a preservative has been added to the sample, the name of the preservative should be
written in the space marked 'Remarks.*

• Space No. 8 should designate all appropriate analyses to be performed by the
laboratory.

• The remarks section should include the traffic report sample number and bottle lot
number.
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FIGURE 1

SAMPLE TAG
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FIGURE 1A

SAMPLE TAG
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2 J CUSTODY SEALS

A custody seal is an adhesive label. The custody seal is part of the chain-of-custody process
and is used to prevent tampering with samples after they have been packed for shipping. When
samples are shipped to an EPA regional CLP laboratory, they must be placed in containers sealed
with EPA custody seals. Custody seals differ among EPA regions; three examples are shown on
Figure 2. Some custody seals are serially numbered; others are unnumbered and only provide
evidence that the sample has not been tampered with. Two seals must be signed and placed on each
shipping container or cooler: one at the front and one at the back as shown on Figure 3. Clear tape
should be placed over the seals to help ensure that they are not accidentally broken during shipment.

2.4 CHAJN-OF-CUSTODY RECORDS

All sample shipments should be accompanied by a chain-of-custody record (see Figures 4 and
•M) that identifies their contents. The original record should accompany the shipment, and the yellow
copy should be given to the PRC field team leader. Because field sample data may be the object of
l i t igat ion, the custody of the samples must be documented from collection through laboratory analysis.
A chain-of-custody record accompanies the samples to identify each transfer of custody. Individuals
relinquishing and receiving samples should sign, date, and note the time of transfer on the record.
This record should be used to document sample custody transfer from the sampler to another PRC
team member, to a shipper, or to the regional or CLP laboratory. All field sampling personnel
should sign the form as field samplers. The first individual to relinquish custody must sign the chain-
of-custody record as a field sampler.
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FIGURE 2
CUSTODY SEALS

ENVIRONMENTAL PROTECTION AGENCY CMATUMC
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FIGURE 3
PLACEMENT OF SECURITY SEALS ON

SHIPPING CONTAINERS AND COOLERS

FROM
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FIGURE 4
CHAJN-OF-CUSTODY RECORD
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Samples should be packaged properly for shipment (as detailed in SOP No. 019) and should
be dispatched to the appropriate laboratory for analysis. A separate chain-of-custody record should
accompany each shipment.

Whenever samples are split with another party, it should be noted in the remarks section of
the chain-of-custody record.

The procedure for completing the chain-of-custody record is as follows:

1. Space 1 should list the case number provided by the laboratory.

2. Space 2 should list the initials of the site name.

3. Space 3 should contain the signatures) of the sampler(s).

4. Column 4 should list the sampling location number for each sample shipped.

5. Columns 5A and 5B should list the date and time each sample was taken.

6. Columns 6A and 6B should indicate whether each sample shipped was a composite or
<T«K <ample.

7. Column 7 should list the sampling location for each sample.

3. Column 8 should list the total number of sample containers for each sample shipped.

9. Columns 9A through 9F should indicate the type of sample shipped.

10. Column 10 should list the traffic report sample number and the sample identification
tag number for each sample container shipped.

11. Space 11 should contain the signature of the sample collector.

12. Spaces 12A and 12B should list the date and time the samples were relinquished by
the sample collector.
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13. Space 13 should list the carrier's name and the airbill number.

14. The sample cooler should be properly packed for shipping.

15. The completed original, white copy of the chain-of-custody record, should be shipped
inside the cooler, as detailed in SOP No. 019. The yellow copy should be retained by
the PRC field team leader and should be placed in the project file.

If sent by mail, the package should be registered aod a return receipt should be requested. If
sent by common carrier, a bill of lading should be used. Air freight shipments should be sent collect.
Freight bills, postal service receipts, and bills of lading should be retained as part of the chain-of-
custody documentation (see Figure 5). The carrier will provide the forms and instructions for filling
them out.

2.5 TRAFFIC REPORTS

Different traffic report forms are used for each of the major types of assay under the CLP.
These include organic, inorganic, dioxin, and special analytical service (SAS).

2.5.1 Organic and Inorganic Traffic Reports

For samples shipped to CLP laboratories for organic and inorganic analysis, field
investigation personnel should use Organic Traffic Report forms (see Figures 6 and 6A) and Inorganic
Traffic Report forms (see Figures 7 and 7A) provided by EPA.

Traffic reports are preprinted forms provided by EPA's Sample Management Office (SMO).
These forms are part of EPA's sample tracking system and are used to trace saipment of samples for
CLP laboratory analysis.



PRC Environmental Management, Inc.
Standard Operating Procedure

Date of Original Issue: 03/31/91

Title: Sample Custody

SOP No. 018
Page 13 of 26

Revision No.: 2
Revision Date: 12/31/92

FIGURES
AIRBILL

'•C iNVtMMCfWrU Miff I



PRC Environmental Management, Inc.
Standard Operating Procedure

Date of Original Issue: 03/31/91

Title: Sample Custody

SOP No. 018
Page 14 of 26

Revision No.: 2
Revision Date: 12/31/92

FIGURE 6
ORGANIC TRAFHC REPORT

Oft



PRC Environmental. Management, Inc.
Standard Operating Procedure

Date of Original Issue: 03/31/91

Title: Sample Custodj

SOP No. 018
Page 15 of 26

Revision No.: 2
Revision Date: 12/31/92

FIGURE 6A
ORGANIC TRAFFIC REPORT



PRC Environmental Management, Inc.
Standard Operating Procedure

Date of Original Issue: 03/31/91

Title: Sample Custody

SOP No. 018
Page 16 of 26

Revision No.: 2
Revision Date: 12/31/92

FIGURE?
INORGANIC TRAFFIC REPORT

ttf



PRC Environmental Management, Inc.
Standard Operating Procedure

Date of Original Issue: 03/31/91

Title. Sample Custody

SOP No. 018
Page 17 of 26

Revision No.: 2
Revision Date: 12/31/92

FIGURE 7A
INORGANIC TRAFnC REPORT

Inogmlc TWflc Report
*rCU> (*•<*»



PRC Environmental Management, Inc. SOP No. 018
Standard Operating Procedure Page 18 of 26

Revision No.: 2
Date of Original Issue: 03/31/91 Revision Date: 12/31/92

Tide: Sample Custody

The CLP generates unique sample numbers for each organic and inorganic sample. The
unique sample numbers are printed on adhesive labels. The sampler is responsible for assigning this
critical sample number correctly and transcribing it accurately onto the traffic report. The labels
should be attached to each sample container prior to shipment. Organic sample number labels have
the format XX123 and have 10 labels per strip: four for extractables, two for volatile organic
analyses (VOA), and four extra blanks. Inorganic sample number labels have the format MXX123
and have seven labels per strip: two for total metals, two for cyanide, and three extra blanks (see
Figure 8). The unique sample Dumber must be used only once. Unused labels should be destroyed to
prevent duplication of sample numbers.

Organic and inorganic traffic reports should be completed as follows:

The spaces indicated by case number and Special Analytical Service (SAS)
number (if applicable) in the top right corner should be completed with the
appropriate numbers.

Box 1 should indicate the type of sampling activity performed, the site name,
the city, the state, and the site spill identification number.

Box 2 should indicate the EPA region number, the name of the sampling
company, and the name of the sampler.

Box 3 should indicate the name of the sample custodian or CLP contact the
sample is being shipped to, the name of the CLP laboratory, and its full
address.

Box 4 should indicate the date shipped, the carrier (abbreviated), and the
airbill number.

The CLP sample number from the printed sample labels should be listed in
the far left column.
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• Column A should indicate the appropriate sample description code from box
5. Blanks should be listed as item 3, "leachate." The word 'blank* should
be written in column D, the special handling section. Item 6, 'oil,* and item
7, "waste," should be used for Routine Analytical Service (RAS) PLUS SAS
projects only. Do not ship oily samples or waste without making prior
arrangements with the SMO.

• Column B should indicate the concentration of the sample shipped. For
organic samples, low- or medium-concentration samples should be labeled
"L," and high-concentration samples should be labeled *H." For inorganic
samples, low-concentration samples should be labeled "L," medium-
concentration samples should be labeled "M," and high-concentration samples
should be labeled *H." Do not ship high concentrated samples without
making prior arrangements with the SMO.

• Column C should indicate the appropriate analytical fractions requested under
RAS for each sample.

• Column D should specify any special handling instructions for each sample.
Blank samples should be identified in this space. When shipping RAS PLUS
SAS samples, the sampler may code SAS parameters in the blank space and
enter the codes in this column.

• Column E should indicate the sampling location.

• Column F should indicate the date and time of sample collection.

• Column G should indicate the corresponding CLP sample number for organic
or inorganic analysis.

The original, white copy of the traffic report should be sent to SMO, P.O. Box 818,
Alexandria, Virginia 22313. The phone number of the SMO is 703/557-2490. The pink copy should
be retained by the PRC field team leader. The other white copy and the yellow copy should be sent
with th<i shipment to the laboratory. The address of the laboratory will be provided by SMO.
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2.5.2 Dioxin Shipment Record

The CLP Dioxin Shipment Record, a four-part, carbonless form, is used to document samples
for the dioxin program (see Figures 9 and 9A). This form must be used for any dioxin samples. The
dioxin shipment record provides documentation in each shipment of dioxin samples.

The form is similar to the traffic reports described above. To provide a permanent record of
each sample collected, the sampler should record the appropriate case Dumber and batch or shipment
number on each shipment record form. The sampler should record the type of sampling activity,
regional information, shipping information, and analysis laboratory. For each sample, the sampler
should record the sample matrix and its description, such as soil or sediment field sample or solvent
rinsate, by checking the appropriate box following ^ach sample number.

After completing the dioxin shipment record, the sampler should send the bottom two copies
to the laboratory with the sample shipment. Following sample shipment, the sampler should send the
top copy to the SMO and retain the remaining copy as a file copy.

2.SJ Special Analytical Sendee (SAS) Packing List

For samples requiring special analytical services, samplers should use the SAS Packing List, a
four-part carbonless form (see Figures 10 and 10A). The packing list provides space for up to 20
samples on one form. These samples should be numbered with the SAS number provided by the
SMO. The SAS number, such as 2000E, should be followed by a hyphen and a progressive
numerical designation starting with one, such as 2000E-1, 2000E-2, 2000E-3, and so on. If the
sampling aaivity continues for several days and requires more than one list, sample numbers should
not be repeated. EPA's regional office will verify with SMO that the packing list is appropriate for
use in the situation.
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The sampler should complete the list by recording the SAS number, site name, location,
sampling date, shipment date, analysis laboratory, sampling office (the organization that did the
sampling), sampler names, sampler telephone number, individual SAS sample numbers, and sample
description. The description must include the sample matrix, concentration (if applicable), and
analyses to be done. After completing the list, the sampler should send the bottom two copies to the
laboratory with the sample shipment. Following sample shipment, the sampler should send the top
copy to the SMO and should retain the second copy as a file copy.
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1.0 BACKGROUND

In any sampling program, the integrity of a sample must be ensured from its point of collection to its
final disposition. Procedures for classifying, handling, and shipping samples are described below.
Steps in the procedure should be followed to ensure sample integrity and to protect the welfare of
persons involved in shipping and receiving samples. When sent by common carrier, the packaging,
labeling, and shipping of hazardous wastes and substances are regulated by the U.S. Department of
Transportation [DOT, Code of Federal Regulations, Title 49, (49 CFR)].

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for packaging
and shipping samples. It has been prepared in accordance with the U.S. Environmental Protection
Agency (EPA)/National Enforcement Investigation Center (NEIC) "User's Guide to the EPA Contract
Laboratory Program.* Sample packaging and shipping procedures described in this SOP should be
followed for all sample packaging and shipping unless revised by EPA. All revisions will be
documented in the field logbook.

1.2 SCOPE

This SOP applies to sample classification, packaging, and shipping.
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1J DEFINITIONS

Custody Seal - A custody seal is a tape-like seal. The custody seal is pan of the chain-of-custody
process and is used to prevent tampering with samples after they have been packed for shipping.

Environmental Samples - Environmental samples typically contain low concentrations of
contaminants and require only limited precautionary procedures. Only those samples meeting the
required specifications of the contraa laboratory program (CLP) low-concentration designation should
be considered environmental samples. If any doubt exists about the extent of contamination, samples
should be treated as hazardous.

Hazardous Samples - Hazardous samples should be packaged and labeled according to procedures
specified by the federal DOT or the state DOT, whichever is more stringent. Hazardous samples
meet the required specifications of the CLP medium- or high-concentration designations. Samples
containing an unknown concentration of contaminants must also be considered hazardous. DOT has
established a classification and priority system for hazardous material (see Table I). Specific
chemicals can be classified by the tables in 49 CFR 172.101 or 49 CFR 172.102.

1.4 REFERENCES

U.S . Environmental Protection Agency, 1988, User's Guide to the Contract Laboratory Program.
EPA Office of Emergency and Remedial Response, Washington, D.C.
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TABLE 1
DOT HAZARDOUS MATERIALS CLASSIFICATION

1. Radioactive Material
2. Poison A
3. Flammable Gas
4. Nonflammable Gas
5. Flammable Liquid
6. Oxidizer
1. Flammable Solid
8. Corrosive Material (liquid)
9. Poison B
10. Corrosive Material (solid)
11. Irritating Materials
12. Combustible Liquid (In containers having a capacity exceeding 110 gallons)
13. Other Regulated Material (ORM>B
14. ORM-A

15. Combustible Liquid (in containers having a capacity of 110 gallons or less)
16. ORM-E

Note:

PRC will not ship explosives, so they have been omitted. ORM-C and ORM-D are not relevant for
hazardous waste samples.
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1.5 REQUIREMENTS AND RESOURCES

The following equipment is required for proper packaging and shipping of samples:

• All normal sampling equipment (containers, labels, ice, chain-of-custody forms,
venniculite, coolers, and so on) as given in the site-specific sampling plan. Note that
only inert noncombustible packing material (not plastic chips) can be used.

• Paint cans to hold sample containers

• Labels for hazardous materials, such as flammable liquid, flammable solid, and so on

• Special airbills for hazardous material shipment

2.0 PROCEDURES

The following procedures apply to handling liquid and solid samples.

2.1 PACKAGING ENVIRONMENTAL SAMPLES

Environmental samples are collected in an appropriate container, sealed, and labeled. The container
is then sealed inside a ziplock polyethylene bag. The sealed package is then placed in an iced cooler,
and packed to prevent breakage (for example, sample containers are surrounded with vermiculite or
other inert packaging material). After chain-of-custody forms are completed, they are sealed in
plastic bags and taped inside the lid of the cooler.

Custody seals will be signed and attached to the cooler so that any tampering will be detected.
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2J1 CLASSIFYING HAZARDOUS SAMPLES

First, classify the hazardous samples following the priorities given in Table 1. Initially, all samples
should be surveyed for radiation. If radiation levels are below 0.5 millirems per hour (mR/h) at the
surface of the package material, the sample should not be shipped as radioactive. If the radiation
level exceeds 0.5 mR/h, the sample should be shipped as radioactive. Consult 49 CFR 173, Subpart
I, for proper definition and shipping of a radioactive sample.

Poison A is the next category on the DOT list (see Table 2). According to DOT, Poison A
substances are gases or liquids that are life threatening in very small amounts (49 CFR 173.326).
Many of the Poison A materials are gases or compressed gases that would not be found in drum-type
containers. Liquid Poison A substances would probably be found in closed containers, a situation that
presents a "worst case* scenario. Not all samples found in drums should be labeled "Poison A."
Based on the information available, a judgment must be made as to the hazard class of the sample. If
the sample is suspected or determined to fall within the "Poison A" classification, packaging
procedures specified by DOT should be followed as specified in 49 CFR 173.326-328.

The next rwo classifications in the DOT series are "flammable gas" and "nonflammable gas" (49 CFR
173.300). Few, if any, gas samples are expected to be collected at uncontrolled hazardous waste
sites. Use this category only when shipping containerized gases or gas samples.

The next category is "flammable liquids" (49 CFR 173.115). Hazardous samples in liquid form,

unless known to fall into a lower category, should be handled, packaged, and shipped at this level of
concern. Lesser categories will generally not be considered because flashpoint testing required to
drop to a lower level is difficult and possibly dangerous in the field. Samples should be handled at
the "flammable" level, rather than undertake a field determination of flash point.
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TABLE 2

THE PHYSICAL STATE OF CLASS A POISONS AT ROOM TEMPERATURE
COMPOUND

Arsine

Bromoacetone
Chloropicrin and methyl chloride mixture
Chloropicrin and nonflammable, nonliquified compressed gu mix tun

Cyanogen

Cyanogen chloride

Gas identification set

Germane

Hexaethyl telraphospate and compressed gas mixture

Hydrocyanic acid (prosaic soludon)

Hydrocyanic acid, liquified

Insecticide liquified gas (containing Poison A or Poison B material)

Sfethydichloroarsina

Nitric oxide

Nitrogen dioxide, liquid

Nitrogen peroxide

Nitrogen tetroxida

Pimhion tnd compressed gas mixture

Phosgene (diphoageoe)

Phosphine

Teiraethyl dithiopyrophosphate and compressed gu mixture

Teiraethyl pyrophosphate and compressed gas mixture

Note:
Phosgene and diphosgeae are two cheoucaJs covered by one name in DOT regulations.

PHYSICAL STATE
gas

liquid

gas

gas

gas

gas (above 13° C)

gas

gas

gas

liquid

gas

gu

liquid

gas

gas

gas

gas

gas

gas (liquid)

g«

gas

gas
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Solids samples known or suspected to be flammable should be shipped as 'flammable solids" (49
CFR 173.150). Based on characteristics of the sample and DOT regulations, nonflammable solids
may be shipped as "Poison B* (49 CFR 173.343), 'corrosive* (49 CFR 173.240), or "irritant
materials' (49 CFR 173.381).

A single package containing less than 5 pounds of solid or less than 1 pint of liquid hazardous waste
may be shipped as Other Regulated Material (ORM). If the material is known, the ORM-A or ORM-
B classification may be used. ORM-A and ORM-B materials are listed in 49 CFR 173, parts K and
L. If the material is unknown or not listed under parts K and L, the ORM-E category may be used.
The ORM-E category is used for hazardous waste liquids and solids not otherwise specified.

Because of the low levels of contamination expected at most hazardous waste sites, most samples wi l l
be treated as environmental samples.

2 J SAMPLE PACKAGING

An overview of the procedures to follow for packaging samples is presented below. These
procedures include the following:

Collect samples in appropriate sample containers (see SOP No. 017, Sample
Collection Container Requirements, or the site-specific sampling plan). When
collecting a solid material, the container and its contents shall not exceed 1 pound net
weight. Large quantities of solid material (up to 1 gallon) may be collected if the
flash point of the sample can be determined to be 73 degrees Fahrenheit (° F) or
higher. In these cases, this information should be marked on the outside of the
shipping container, but only a single (1 gallon or less) bottle may be packed in each
shipping container. Shipping papers must state that the flash point is 73° F or higher.

Seal the sample container.
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Attach a completed sample identification tag (see SOP No. 018, Sample Custody, or
the site-specific sampling plan).

Place each container in a separate 2-millimeter thick (or thicker) recloseable,
polyethylene bag. Position the sample identification tag so it can be read through the
bag.

Place each sealed bag inside a metal can or other DOT-approved container. Use only
one bag per container. Pack metal can with enough noncombustible, absorbent,
cushioning material (such as bentonite, vermiculite, or diatomaceous earth) to prevent
breakage and provide for absorption of liquid. Close the metal can and secure the lid
with clips, tape, or other positive means.

Use labels supplied by the Regional Equipment Manager for each DOT-approved
container. Label each container with the appropriate DOT hazardous labels. [For
example, 'Cargo Aircraft Only (Danger - Peligro)" and one of the following:
"Flammable Liquid," "Flammable Solid," "Dangerous When Wet," or "Corrosive"].
Label conservatively and use "Flammable Liquid N.O.S. UN 1922" for most liquids
and "Flammable Solid N.O.S. UN1325" for most solids. If the sample is definitely
not a flammable liquid or solid, use another category in the DOT hierarchy. Use
"Not Otherwise Specified" (N.O.S.) when the sample is definitely not identified.
Identify the sample by name and UN identifier when known.

Plac« metal cans, other DOT-approved containers, or a single 1-gallon bottle into a
strong outside shipping container, such as a metal picnic cooler or an approved
fiberboard box. Surround with noncombustible, absorbent packing material for
stability during transport. See Figure 1 for a summary of CLP hazardous sample
packaging.

Attach the same DOT labels as above; a limited quantity label; and a laboratory Dame
and address labd to the top and front of the cooler. Place "This End Up" labels on
adjacent sides of the cooler. Do not allow labels to overlap or be covered by
strapping tape.

Attach custody seals, and secure the shipping container with strapping tape.
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2.4 SHIPPING PAPERS

Use abbreviations only as specified below. Complete the bill of lading supplied by the carrier. Sign
the certification statement. If no certification statement is provided by the carrier, use the standard
industry form. Include the following information in the order listed: "Flammable Liquid, N.O.S.
UN1933,' 'Flammable Solid, N.O.S. UN1325," "Cargo Aircraft Only,' 'Limited Quantity' (or
"Ltd. Qty."), 'Laboratory Samples," "Net Weight _" or 'Net Volume __" of hazardous contents, by
item, if more than one metal can is inside of the exterior container. Place the net weight or net
volume just before or just after the "Flammable Liquid, N.O.S." or "Flammable Solid, N.O.S."
description.

Include a complete chain-of-custody record in a recloseable, polyethylene bag in the sample container.
Containers must be locked or otherwise sealed. Immediately upon shipment of samples, call the
sample management office (SMO) with the site-specific information Of using the CLP RAS). If
samples are shipped to a SAS or non-CLP laboratory, the laboratory should be called directly with the
site-specific information Record the communication in the field logbook A checklist for
coordinating the tasks involved in sample shipment is provided on Figure 1.

2.5 TRANSPORTATION

Hazardous or environmental samples may be transported by PRC personnel in private vehicles.
Samples will be shipped by Federal Express or another common carrier; however, hazardous samples
cannot be transported by any carrier that also carries passengers.
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2.6 POTENTIAL PROBLEMS

The following potential problems may occur during sample shipment:

• Incorrect or incomplete paperwork

• Laboratory receipt of incorrect samples

• Insufficient volume for analysis requested

• Broken or leaking samples

If any of these problems are encountered, immediately contact SMO (if using the CLP RAS) and the
PRC Project Manager. If using a SAS or non-CLP laboratory, the laboratory and PRC Project
Manager should be called immediately with any problems encountered.
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1.0 BACKGROUND

The field logbook should contain detailed records of all the field activities, interviews of people, and
observations of conditions at a site. Entries should be described in as much detail as possible, so that
personnel can accurately reconstruct the activities and events which have taken place during field
assignments. Field logbooks are considered accountable documents in enforcement proceedings and
may be open to review. Therefore, the entries in the logbook must be accurate, detailed, and reflect
the importance of the field events.

1.1 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide guidance to ensure that logbook
documentation for any field activity is correct, complete, and adequate. Logbooks are used for
identifying, locating, labelling, and tracking samples. A logbook should document any deviations
from the project approach, work plans, quality assurance plans, safety plans, sampling plans, and any
changes in project personnel. They also serve as documentation of any photographs taken during the
course of the project. In addition, the data recorded in the logbook may assist in the interpretation of
the analytical results. A complete and accurate logbook also aids in maintaining good quality control.

Quality control is enhanced by the proper documentation of all observations, activities, and decisions.

1.2 SCOPE

This SOP establishes the general requirements and procedures for recording notes in the field
logbook.

1.3 DEFINITIONS

None.



PRC Environmental Management, Inc. SOP No. 24
Standard Operating Procedure Page 2 of 1
Title: Recording Notes in the Field Logbook Revision No. 1

Revision Date: May 1993

1.4 REFERENCES

Compton, R.R. 1985. Geology in the Field. John Wiley and Sons. New York, N.Y.

1.5 REQUIREMENTS AND RESOURCES

The following items are required for field notation:

• Field logbooks
• Ballpoint pens with permanent ink
• 6-inch ruler (optional)

Field logbooks should be bound (sewn) with water resistant and acid-proof covers; they should have
preprinted lines and wide columns. They should be approximately 7 1/2 by 4 1/2 inches or
8 1/2 by 11 inches in size. Loose-leaf sheets are not acceptable for field notes. If notes are taken on
loose paper, they must be transcribed as soon as possible into a regular field logbook by the same
person who took the notes.

Logbooks can be obtained through the Document Control Administrator (DCA) for each office. The
DCA will have assigned each logbook an identification number. The DCA will make sure the pages
in the logbooks are preprinted with consecutive numbers or are consecutively numbered by hand. If
the numbers are written by hand, then numbers should be circled so that they are not confused with
data.

2.0 PROCEDURES

The fol lowing subsections provide the general layout of a field logbook and detailed procedures for
completing a field logbook.
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2.1 GENERAL GUIDELINES

• A separate field activity logbook must be maintained for each project. If a site
consists of multiple subsites, designate a separate logbook for each subsite. For
special tasks, such as periodic well water-level measurements, data from multiple
subsites may be entered into one logbook which contains only one type of
information.

• All logbooks must be bound and contain consecutively numbered pages.

• No pages can be removed from the logbook for any purpose.

• All field activities, meetings, photographs, and names of personnel must be recorded
in the site logbook.

• All logbooks pertaining to a site or subsite should be assigned a serial number based
on the date the logbook is issued to the project manager. The first logbook should be
assigned number 1, the next logbook issued assigned number 2, and so on. The
project manager is to maintain a record of all logbooks issued under the project.

• All information must be entered with a ballpoint pen with waterproof ink. Do not use
pens with 'wet ink,' because the ink may wash out if the paper gets wet. Pencils are
not permissible for field notes because information can be erased. The entries should
be written dark enough so that the logbook can be easily photocopied.

• Do not enter information in the logbook that is not related to the project. The
language used in the logbook should be factual and objective.

• Begin a new page for each day's notes.

• Write notes on every line of the logbook. If a subject changes and an additional blank
space is necessary to make the new subject title standout, skip one line before
beginning the new subject. Do not skip any pages or parts of pages unless a day's
activity ends in the middle of a page.

• Draw a diagonal line on any blank spaces of four lines or more to prevent
unauthorized entries.
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2.2 LOGBOOK FORMAT

The layout and organization of each field logbook should be consistent with other field logbooks.
Guidelines for the cover, spine, and internal pagination are discussed below.

2.2.1 FORMAT OF THE COVER AND SPINE OF FIELD LOGBOOKS

Write the following information in clear capital letters on the front cover of each logbook. An
example of the cover of a logbook is included as Figure 1.

• Logbook identification number (assigned by the DCA)

• The serial number of the logbook (assigned by the project manager)

• Name of the site, city, and state

• Name of subsite if applicable

• Type of activity

• Beginning and ending dates of activities entered into the logbook

• 'PRC EM3/ City and State

• 'REWARD IF FOUND'

Some of the information listed above, such as the list of activities and ending dates, should be entered
after the entire logbook has been filled or after it has been decided that the remaining blank pages in
the logbook will not be filled.

The spine of the logbook should contain an abbreviated version of the information on the cover. For
example: M, Col. Ave., Hastings, 5/88 - 8/88."



PRC Environmental Management, Inc.
Standard Operating Procedure
Title: Recording Notes in the Field Logbook

SOP No 24
Page 5 of 7

Revis ion No. 1
Revision Date: May 1993

FIGURE 1
COVER OF THE HELD LOGBOOK

»*

f

^^TELEDYNE
430

V-
'Afi



PRC Environmental Management, Inc. • SOP No. 24
Standard Operating Procedure Page 6 of 7
Title: Recording Notes in the Field Logbook Revision No. 1

Revision Date: May 1993

2.2.2 First Page of the Field Logbook

Spaces are usually provided OQ the inside front cover (or the opening page in some logbooks), for the
company name ("PRC EMT), address, and telephone number. If preprinted spaces for this
information are not provided in the logbook, write the information on the first available page.

2.3 ENTERING INFORMATION IN THE LOGBOOK

Enter the following information at the beginning of each day or whenever warranted during the course
of a day:

• Date

• Starting time

• Specific location

• General weather conditions and approximate temperature

• Names of personnel present at the site. Note the affiJiation(s) and designation(s) of all
personnel.

• Equipment calibration and equipment models used.

• Changes in instructions or activities at the site.

• Levels of personal protective clothing and equipment.

• A general title of the first task undertaken (for example, well installation at MW-l l,
decon at borehole BH-11, groundwater sampling at MW-ll).

• Provide an approximate scale for all diagrams. If this can't be done, write "not to
scale" on the diagram. Indicate the north direction on all maps and cross-sections.
Label features on each diagram.

• Corrections should be made by drawing a single line through the entry being
corrected. Initial and date any corrections made in the logbook.

• The person recording notes is to initial each page after the last entry. No information
wUI be entered in the area following these initials.



PRC Environmental Management, Inc. SOP No. 24
Standard Operating Procedure Page 7 of 7
Tide: Recording Notes in the Field Logbook Revision No. 1

Revision Date: May 1993

• At the end of the day, the person recording notes is to sign and date the bottom of the
last page. Indicate the end of the work day by writing "Left site at (time)." A
diagonal line will be drawn across any blank space to the bottom of the page.

The following information should be recorded in the logbook after taking a photograph:

• Time, date, location, direction, and if appropriate, weather conditions
• Description of the subject photographed and the reason for taking the picture
• Sequential number of the photograph and the film roll number
• Name of the photographer

The following information should be entered into the logbook when taking samples:

• Location description
• Sampler's name
• Collection time
• Designation of samples as a grab or composite sample
• Type of sample (water, sediment, soil gas, etc.)
• On-site measurement data (pH, temperature, specific conductivity)
• Field observations (odors, colon, weather, etc.)
• Preliminary sample description
• Type of preservative used

• Instrument readings

2.4 PRECAUTIONS

Custody of field logbooks must be maintained at all times. Field personnel must keep the logbooks in
a secure place (locked car, trailer, or field office) when the logbook is not in personal possession.
Logbooks are official project documents and must be treated as such.
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1.0 INTRODUCTION

The WATER ANALYZER is a compact, rechargeable, battery-
operated, field instrument which simultaneously measures the
dissolved oxygen level, pH, conductivity, and temperature of
water and aqueous solutions.

The user can elect to display either uncompensated values or
values which have been compensated for external effects. In
the compensated mode, the conductivity and pH values will be
compensated for temperature and the dissolved oxygen reading
for temperature, salinity, and atmospheric pressure.

All of these parameters, except atmospheric pressure, are
measured with a single compact probe which is equipped with
a specific cable length (10', 25', 50', 100', 150', and 200'
are the standard lengths). This allows remote measurements
to be taken, without the need to draw a sample.

The WATER ANALYZER also contains a built-in measurement log
to manually store readings. This allows up to 199 sets of
measurements to be saved in the field for later review. (See
Section 9.0 for a description of Auto Data Logging and RS-232
operations.)

1.1 POWER

The battery in the WATER ANALYZER will provide about 8 hours
of continuous operation. A low-battery signal will appear
when approximately 1 hour of use is left. (The meter has an
Auto-shut Off Safety feature which disconnects the power
before the battery voltage drops below a level dangerous to
the memory.) Recharge time for the battery is 15 hours. The
WATER ANALYZER contains a back-up battery and will retain the
stored calibration information and the measurement log for ac
least 30 days without external power.

An A/C adaptor-charger is provided for charging the WATER
ANALYZER. An optional 12V automobile cigarette lighter
adapter is available. Extreme temperature during recharging
is not recommended. It is also recommended that the vehicle
not be started while the WATER ANALYZER is plugged in.

The WATER ANALYZER uses a sealed lead-acid gelled electrolyte
battery. Unlike a NiCad battery, these batteries can be
recharged before they have been fully discharged. Incomplete
charge and discharge cycles will have little effect on battery
life or capacity. The battery is also protected from
overcharge by an internal battery maintenance circuit which
allows the unit to be left connected to the AC adapter/charger
whether the meter is in use or not. The battery requires
recharging at least once every 3-4 months during extended
periods of non-use.



1.2 OPTIONS

A kit of calibration standards is available. This kit
contains quantities of pH 4, pH 7, and pH 10 buffers; pH boot
solution; a set of conductivity standards (73.9 uS/cm, 718
uS/cm, 6.67 mS/cm, and 58.6 mS/cm); a container of deionized
water; a package of oxygen sensor membranes; and oxygen
filling solution.

Several factory installed hardware options are available:
longer cable lengths, automatic barometric pressure
compensation, and RS-232 computer interface with auto data
logging capabilites.

Additional probes, of any cable length, may be ordered for a
previous purchased meter. Additional cable lengths cannot be
retro-fitted to existing probes.

The automatic barometric pressure compensation option may be
added to a previously purchased unit, by the factory.

The RS-232 computer interface option allows parameter values,
which have been stored, to be down-loaded via an RS-232 link
to a computer. This enables the user to incorporate data
values directly into analysis programs. Down-load software
is provided for MS-DOS computers or use your favorite
communications software. The RS-232 option can be added by
the factory at anytime.

2.0 METER FAMILIARITY

The WATER ANALYZER meter has been designed to be fairly rugged
and weather resistant. It is not, however, waterproof. Do
not drop the WATER ANALYZER meter into a lake, pond or other
body of water or allow it to become overly wet in the rain.

2.1 Used to turn the WATER ANALYZER on and off.

2.2 Used to select the operating mode.

2.3 LCD display. Used to display user prompts and
measured values.

2.4 The UP and DOWN arrow keys scroll through menus and
set values.

2.5 Used to select menu items and skip calibration
steps.

2.6 Used to store displayed values in the measurement
log and calibration information.
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2.7 Probe connection. If it should be necessary to disconnect
the probe from the meter, this may be done as follows;

2.7.1 Locate the connector which attaches the probe cable
to the meter.

2.7.2 Rotate the fluted locking ring on the
probe cable connector about 1/3 turn.

2.7.3 Gripping the cable connector body, gently pull the
connector away from the meter. Do not twist the
connector or put any unnecessary strain on the
cable.

To rec onnec t;
2.7.4 Line up the cable plug's semi-cylindrical index

with the corresponding notch in the jack of the
meter connector.

2.7.5 Gently push the plug into the jack, do not force.
2.7.6 Rotate the fluted locking ring of the probe cable

plug about 1/3 turn to lock the plug and jack
connectors together.

2.8 Battery charger input.

2.9 RS-232 input/output.

3.0 PROBE FAMILIARITY

3.1 Probe guard. The probe guard is designed to protect the
sensors while allowing the test solution to flow past the
sensors. The probe guard is a lV2"x 25/8" (O.D.xL) Delrin
piece, held in place by the guard retaining spring which is
compressed as the guard slides into place. Remove the probe
guard prior to removing any sensor. Make sure the guard is
in place prior to using the probe.

3.2 Oxygen sensor. The oxygen sensor is a black Delrin, V16"x
4"(DxL) polarographic type sensor, with a two sectioned cavity
filled with oxygen electrode filling solution.

3.3 Oxygen membrane. The oxygen membrane is made of a special
material through which gases but not liquids may pass. It
should be stretched tightly over the tip of the oxygen sensor
without wrinkles or tears.

3.4 Temperature sensor is in stainless steel housing. This sensor
is not field replaceable

1.5 Conductivity electrode. This sensor consists of graphite
embedded in an epoxy/delrin casing. It requires very little
maintenance. If it fails, it can replaced by the factory.



3.6 pH sensor. The pH sensor is an amber, epoxy, 7/16"x 2 /<"(DxL)
electrode. The sensor should be kept wet at all times. A boot
is provided for this purpose. The recommended solution for
storage in 10% KCl in pH 4 buffer. If the pH sensor should
fail, it may be replaced while in the field.

3.7 Guard retaining spring.

4.0 OPERATION

This section describes the basics of taking a measurement with
the WATER ANALYZER. Sections 5 and 6 describe the details of
setting the instrument configuration and calibrating the
meter.

4.1 REMOVING pH BOOT

Before a measurement can be made, the boot must be removed
from the pH sensor. The boot is a small polyethylene capsule
which covers the pH sensor. (See 3.6 for the location of the
pH sensor.)

Remove the boot by gently sliding it off of the pH sensor
body. Hold the pH sensor body so that it is not pulled out
of the probe as the boot is removed. The boot is shipped from
the factory filled with a boot solution of 10% KCl in a pH 4
buffer.

When storing the probe after taking a measurement, be sure to
replace the boot. It should be filled with the boot solution.
If none is available, the pH 4 buffer may be used.

As with any pH sensor, the solution in which the sensor's pH
electrode has been stored, will affect its calibration. If
a solution other than 10% KCl in pH 4 buffer is used as a
storage solution, it will become necessary to soak the
electrode in the boot solution for at least 1 day prior to
calibrating. This will insure maximum stability and accuracy.

DO NOT STORE THE pH ELECTRODE IN DISTILLED WATER.

DO NOT STORE THE pH ELECTRODE DRY.



4.2 OXYGEN SENSOR PREPARATION

Pull the sensor out from the probe body (see Section 11.0) and
disconnect the sensor from the probe.

Unscrew the two cavities from the sensor and from each other.
Using tweezers, carefully center a new membrane (Figures 3 &
4) over the end of the larger section. Twist the smaller
section back on, tightly. The membrane should be stretched
tightly across the opening. A package containing membranes
was included with your meter.

t]

y
Figure 3 Figure 4

Fill the cavity section with oxygen filling solution and |
insert the electrode section and tighten. Reconnect the
sensor to the probe and slide back into place.

The oxygen sensor will need to standardize for approximately
20 minutes prior to use. To standardize the sensor, place the
probe in distilled water or in a plastic bag with a wet sponge
or cloth. The bag should be secured so that a saturated air
environment develops. ~̂

4.3 TURNING ON THE WATER ANALYZER

To turn the WATER ANALYZER on, press the ON/OFF key (item
2.1). The meter should beep and display the message "WATER
ANALYZER Version 7.0.3" for about 3 seconds. After this time
it will begin to display the current sensor readings. Units
with factory installed barometers will alternate between
displaying the current temperature and the current atmospheric
pressure. (See Section 5.8 if you do not want the pressure
reading displayed.)

To change the units in which the information is displayed, the
"Setup Instrument" mode (See Section 5.0) must be used. This
mode is also used to select which external effects the meter
will automatically compensate for.



4.4 STORE READINGS (LOG MEASUREMENTS)

Pressing the STORE key, while the WATER ANALYZER is displaying
readings, will result in the data being stored in the
measurement log. The numbered location assigned to the logged
reading will appear on the display, near the temperature
readout, for about 3 seconds. (Location numbers 1 - 9 9 are
as is. Location numbers 100 - 109 will be labeled AO - A9,
110 -119 will be labeled BO - B9, and so on.)

Stored readings will remain stored even when the WATER
ANALYZER is turned off. Data does not need to be reviewed or
down-loaded in the field.

5.0 SETUP INSTRUMENT

The Setup Instrument mode allows the selection of units for
the pH, temperature, pressure, conductivity, and oxygen
readings. It also allows selection of the extrinsic effects
which the meter will automatic compensation for.

To select the Setup Instrument mode, press the MODE key to
reach the Mode menu. Then press the UP or DOWN arrow key
until you reach the "Setup Instrument" prompt. Pressing the
ENTER key will then activate the Setup Instrument mode.

5.1 UNITS FOR TEMPERATURE DISPLAY

The first prompt in the Setup Instrument mode, "Temp, units:'1
is used to select either Fahrenheit or Celsius degrees for the
temperature display. Press either the UP or DOWN arrow keys
to toggle between °F and °C.

Press either the ENTER or the STORE keys when the desired
choice is displayed. This will save your selection and
advance to the pH prompt.

5.2 UNITS FOR pH DISPLAY

The second prompt in the Setup Instrument mode, "pH in:" is
used to select either pH or mV for the pH display. Press
either the UP or DOWN arrow key to toggle between pH and mV.

Press either the ENTER or the STORE keys when the desired
choice is displayed. This will save your selection and allow
advancement to the oxygen setup mode.



5.3 UNITS FOR OXYGEN DISPLAY -
f|

The third prompt in the Setup Instrument mode, "Oxygen in:" '
is used to select either ppm or percent of saturation for the
oxygen concentration display. Press either the UP or DOWN
arrow key to toggle between ppm and % (for percent of
saturation).

Press either the ENTER or the STORE keys when the desired i
choice is displayed. This will save your selection and
advance to the Oxygen Compensation mode

I
5.4 OXYGEN COMPENSATION

The fourth prompt in the Setup Instrument mode, "Comp.Oxygen:" i
allows you to control whether or not the oxygen readings will
be corrected for salinity. ^

The polarographic sensor used by the WATER ANALYZER measures
the chemical activity of the oxygen in the water rather than
its physical concentration. In dilute solutions, the activity
and concentration are indistinguishable from each other so no
problems arise. As the solution becomes increasingly
concentrated, with either oxygen or other matter such as
salts, the activity will increase above the physical *
concentration. This is commonly referred to as salting out. f
At very high concentrations, an error of 10% or so in the
oxygen reading may be observed. Since the WATER ANALYZER
measures the salt concentration as well as the oxygen
activity, it can correct for the salt concentration to provide
an actual physical oxygen concentration.

To enable ^v~ automatic correction of the oxygen reading, for
the salinity, press the UP or DOWN arrow key to display the ^"
answer Yes, then press STORE. To disable this feature press
the UP or DOWN arrow key to display the answer No, then STORE.
When measuring relatively clean fresh water, this correction
will not affect the reading.

After you have saved your selection, the display will advance
to the next item, which allows you to select either a manually
entered oxygen calibration value or an automatically generated
value.

5.5 OXYGEN CALIBRATION VALUE

The fifth prompt, in the Setup Instrument mode, either
"Automatic Ox Cal." or "Manual Ox Cal.", allows you to select
whether the oxygen calibration is to be done with a manually
entered value or with an automatically determined one. The

8



UP and DOWN arrow keys may be used to toggle between these two
choices.

If you have selected Manual Ox Cal., during oxygen sensor
calibration, you will be asked to specify the oxygen
concentration in the water in which the calibration is being
performed. This is useful when strict correlation between the
values from the WATER ANALYZER and an older, less
sophisticated, oxygen meter is required.

If you have selected Automatic Ox Cal., you will be asked to
specify the atmospheric pressure when calibrating the oxygen
sensor. The WATER ANALYZER will calculate the appropriate
value for the oxygen concentration based upon the water's
temperature and the specified pressure. Once the desired
selection is displayed, press either the ENTER or the STORE
key to record your choice and advance to the conductance
prompts.

5.6 UNITS FOR CONDUCTANCE DISPLAY

The sixth prompt in the Setup Instrument mode is
"Conductance:". This is used to select the units to be used
for displaying the conductance. The conductance may be
displayed in Siemens per cm (S), mhos per cm (symbol for mho),
or TDS (TDS, as sodium chloride).

Due to the range of conductivity encountered, the values
displayed will be in uS/cm (uS), mS/cm (ms), micromhos/cm, or
millimhos/cm, or, for TDS readings, in ppm (parts-per-million)
or ppt (parts-per-thousand).

Pressing the UP or DOWN arrow key will cycle you through the
list of choices.

When the desired conductivity units are displayed, press
either the STORE or the ENTER key to save your selection. If
you selected TDS, you will be returned to the Mode menu. If
you selected Siemens or mhos for the conductivity units, the
ENTER or STORE keys will advance you to the next prompt used
to select the conductivity compensation values.

5.7 CONDUCTIVITY COMPENSATION

The seventh prompt of the Setup Instrument mode is "Comp.
Cond:". This prompt, which only appears Lf. you are displaying
the conductivity in Siemens or mhos, is used to select the
desired temperature and pressure compensation values for
the conductivity readings.



The conductivity readings may be left uncompensated. In this
case the WATER ANALYZER will read the actual conductivity of
the solution. Be careful when calibrating the WATER ANALYZER,
when the "Comp. Cond:" is On since a conductivity standard has
its specified conductivity at only one temperature.

Alternatively, the conductivity readings may be corrected for
temperature. You can select either 20°C or 25°C as the target
temperature. When one of these is selected, the displayed
conductivity readings will be the conductivity the measured
solution would have at the target temperature, if all of the
conductivity is due to the dissolved KC1. In reality, all of
the conductivity will not be due to dissolved KC1, so some
slight systematic error will be present. This error is
usually small enough to neglect.

When the desired compensation has been entered, press either
the ENTER or STORE key to save your selection. This will
advance you to the next selection.

5.8 PRESSURE COMPENSATION

The eighth and final prompt of the Setup Instrument mode is
"Pressure in:" It allows you to set the pressure used to
compensate for the partial pressure of oxygen in the
atmosphere.

Water Analyzers with barometers (factory installed) will first
display "Disp. Press". Responding with a YES will inform the
meter that the current pressure reading is to be displayed
alternating with the temperature readings. A NO response will
result in the meter not displaying the current pressure
reading.

The pressure will be displayed in "in." (inches of mercury)
or torr (mm of Hg). Press the UP or DOWN arrow to select the
desired units and press STORE or the ENTER key to save your
selection. The meter will then return to the display of
current readings.

6.0 CALIBRATION

Even though the WATER ANALYZER is calibrated before it leaves
the factory, we recommend calibrating it again prior to use.
In addition, periodic recalibration is recommended to ensure
the accuracy of the displayed readings.

10



The condition of the pH sensor will be dependent primarily
upon its storage conditions. Storing it in the recommended
boot solution of 10% KC1 in pH 4 buffer will reduce the
frequency with which of calibration.

The dissolved oxygen sensor also requires periodic
calibration. Organic matter can foul the membrane pores,
reducing the sensor's effectiveness. Since the sensor's
response is dependent upon the mass transport characteristics
of the membrane, as well as the condition of the surface of
the electrode, it needs to be recalibrated whenever the
membrane is replaced or conditions warrant recalibration.

The conductivity sensor has less stringent calibration
requirements than the pH and dissolved oxygen sensors.
Frequently, the factory calibration will suffice for the life
of the sensor, this is especially true if you are working with
only slightly conductive (less than 5 mS/cm) solutions.

Unless very accurate temperature measurement are to be made,
the temperature sensor should never need recalibration. The
WATER ANALYZER will meet its temperature specification without
any user calibration.

Should the temperature sensor need to be recalibrated, it
should be done prior to any other calibration procedures. The
same holds true for units with installed barometers. Once the
temperature has been calibrated, the pressure should be
calibrated, if required, prior to calibrating the pH, oxygen
or conductivity.

Each of the four sensors in the probe (oxygen, pH,
conductivity, and temperature) are calibrated separately.
When calibrating, wait until «:he ADC (Analog Digital
Conversion) readout remains relatively constant, for at least
4 cycles, then press STORE.

6.1 TEMPERATURE SENSOR CALIBRATION

The simplest sensor to calibrate is the temperature sensor.
This is also the most stable sensor, so it is unlikely that
calibration will ever be required.

To calibrate the temperature sensor, turn the WATER ANALYZER
on and allow the displayed readings stabilize. Press the MODE
key to reach the Mode menu and press either the UP or DOWN
arrow key until the "Calibrate Temp" prompt is displayed.
Press the ENTER key to select the Calibrate Temp mode.

The top line of the display will indicate the temperature set
point. Press the UP or DOWN arrow key to change the displayed
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value to the actual temperature of the solution into which the
sensor is immersed. (The solution temperature should be
checked with a NIST traceable thermometer.)

The bottom line will show the "ADC" value. A stable readout
(the ADC value remains relatively constant for 4 counts) is
important not the actual value. When the readout is stable,
press the STORE key to calibrate the temperature sensor and
store the calibration information. If you decide not to alter
the previously stored calibration information, press the ENTER
key to skip this step.

After either the STORE or the ENTER key have been pressed, the
WATER ANALYZER will resume displaying the measured values for
temperature, pH, conductivity, and oxygen.

We do not recommend calibrating the temperature sensor in air.
The evaporation of any water from the temperature sensor could
keep its temperature significantly lower than the surrounding
air.

6.2 OXYGEN SENSOR CALIBRATION

The oxygen sensor used in the WATER ANALYZER requires frequent
recalibration for maximum accuracy.

The details of the calibration procedure depend upon whether
Automatic or Manual Oxygen calibration was chosen in the Setup
Instrument mode.

To perform an oxygen calibration, turn on the WATER ANALYZER
and press the MODE key to reach the Mode menu. Press either
the UP or DOWN arrow key until the "Calibrate Oxygen" prompt
is displayed. Press the ENTER key to select the Calibrate
Oxygen mode.

When Automatic Oxygen Calibration (in units without internal
barometers) has been selected, the top line will display a
prompt for the atmospheric pressure. This, along with the
temperature, is used to determine the solubility of oxygen in
water. The UP and DOWN arrow keys should be used to adjust
the displayed value to the test site atmospheric pressure.

The barometric pressure, as reported by radio and television
stations is not the correct atmospheric pressure to use. For
standardization, the values reported are corrected to sea
level. To convert from the reported value to the actual
atmospheric pressure your altitude above sea level must be
known. Your local airport should be able to provide this
information.
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Once your altitude is known, the following table may be used
to convert from barometric to atmospheric pressure:

Correction
Altitude Factor
-500 m 1.061

sea level 1.000
500 m 0.942

1000 m 0.887
1500 m 0.835
2000 m 0.785

Multiply the Correction Factor corresponding to your altitude
by the standardized barometer reading to get the actual
atmospheric pressure. Contact your dealer or the factory, if
additional correction factors are needed.

Once the correct pressure has been entered, press either the
ENTER or STORE key to save the value and move to the Air Sat
Ox Cal step. Wrap the probe in a wet cloth or place in a
plastic bag with a few drops of water and tie shut. Do not
touch the oxygen membrane. The object of this operation is to
have the oxygen and temperature sensors in a 100% humidity
environment.

When Manually calibrating the oxygen sensor, the top line of
the display indicates the oxygen concentration of the standard
solution to be used. The UP and DOWN arrow keys may be used
to adjust the displayed value to match that of the standard
solution. (The standard solution could be saturated air,
approximately 9 ppm.) The probe should be placed in a
standard solution and allowed to stabilize.

Once the ADC value stabilizes, for either of the above methods
(100% humidity or a given standard solution), press the STORE
key to complete the oxygen sensor calibration. If you wish
to skip this step, simply press the ENTER key and the previous
calibration information will be used.

After the oxygen sensor calibration is complete, the WATER
ANALYZER will resume displaying the four measured parameters:
temperature, pH, conductivity, and oxygen.

6.3 PH SENSOR CALIBRATION

For maximum accuracy, the pH sensor is calibrated at 3 points.
Generally one acid point, one base point, and neutral are
used.

To calibrate the pH sensor, turn the WATER ANALYZER on and let
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the readings stabilize. Then press the MODE key to reach the
Mode menu and press either the UP or DOWN arrow key until f
"Calibrate pH" is displayed. Press the ENTER key to select
the Calibrate pH mode.

The top line of the display will now read "pH low cal 4.00".
The DP and DOWN arrow keys can be used to adjust this to a
different value, if desired. The pH sensor should be
completely immersed in the buffer.

The bottom line of the display will show an "ADC" value. When
the displayed ADC value stabilizes, press the STORE key to
save the calibration information. To skip this step, press
the ENTER key and the previous value will be used.

After the pH low cal point has been determined, the pH mid cal
and the pH high cal points will be prompted for. We recommend
that pH 4, pH 7 and pH 10 buffers be used for calibrating the
pH sensor. """'

While the solutions used are buffers and will remain
reasonably stable in pH value, in spite of slight dilution or
contamination, the greatest accuracy will be obtained by using
fresh, clean buffers. After a solution has been used to
calibrate a pH point, it should be discarded.

Once the pH high point has been determined, the meter will f
resume displaying the measured values for the temperature,
conductivity, pH, and oxygen.

6.4 CONDUCTIVITY SENSOR CALIBRATION

The conductivity meter contained within the WATER ANALYZER has
four ranges of sensitivity. The WATER ANALYZER automatically
selects the appropriate range for displaying the conductivity
value. Each range, however, must be calibrated separately.
We recommend that all four ranges be calibrated at the same
time rather than the single range you may be using.

To calibrate the conductivity sensor, turn the WATER ANALYZER
on and press the MODE key to reach the Mode menu. Press
either the OP or DOWN arrow key until the "Calibrate Cond"
prompt is displayed. Pressing the ENTER key will now select
the Calibrate Cond mode.

The top line of the display will then read "Cnd 1 cal 73.9
uS" . The UP and DOWN arrow keys may be used to alter this
calibrator value to match your standard. Range 1 requires a
conductivity standard between 50 and 99 uS/cm for proper
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calibration. The conductivity sensor and thermistor should
be completely immersed.

When the displayed ADC value stabilizes, press the STORE key
to save the calibration information. If you press the ENTER
key you will skip the calibration of this conductivity range.

After range 1 has been calibrated or skipped you will be
prompted to calibrate each of the other three ranges in a
similar fashion. Each range requires a different standard
solution. The conductivity of the 2 standard should be
between 500 and 990 uS/cm, standard 3 between 5.0 and 9.9
mS/cm and standard 4 between 50 and 99 mS/cm. (Conductivity
standards provided in the WATER ANALYZER calibration kit are
73.9 uS, 717 uS, 6.66 mS, and 58.6 mS.)

Conductivity standards are not buffers. Dilution or
contamination will affect their conductivity value. After a
solution has been used to calibrate a conductivity range it
should be discarded.

After the fourth conductivity range has been calibrated, the
meter will resume displaying the measured values for
temperature, pH, conductivity, and oxygen.

7.0 REVIEW LOG

The Review Log mode allows measurements previously stored in
the measurement log to be viewed.

To review the stored readings, press the MODE key to reach the
Mode menu and then press either tl._ UP or DOWN ._~ow key to
reach the Review Log prompt. Press the ENTER key to activate
the Review Log mode and which allows you to observe the
previously stored readings.

The UP and DOWN arrow keys may be used to step through the
list of numbered log entries. When all of the log entries of
interest have been examined, press the MODE key to return to
the Mode menu.

8.0 CLEAR LOG

The Clear Log mode allows the measurement log to be emptied.
This clears the memory for the next set of readings to be
stored. To erase the measurement log, press the MODE key to
reach the Mode menu and then press either tne UP or DOWN arrow
key to reach the Clear Log prompt. Pressing the ENTER key
activates the Clear Log mode and allows erasing of the
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measurement log.

You will be prompted with the question "Clear Log?". The UP
or DOWN arrow key may be used to toggle between the answers
Yes and No. If the Yes answer is displayed and the ENTER key
pressed the log will be cleared; if the No answer is being
displayed, the log will remain untouched.

After the ENTER key has been pressed, the WATER ANALYZER will
resume its display of the measured parameters.

9.0 RS-232 OPTION

The WATER ANALYZER can be optionally equipped with an
RS-232 interface and Time Clock which link the WATER
ANALYZER with your personal computer. With this link,
parameters which you have read and stored can be down-
loaded to a file in your computer.

9.1 TIMED READINGS (AUTO LOGGING)

Clear the log, using instructions in Section 8.0.
Press the MODE key and use the arrows to find "Timed
Readings". Pressing the ENTER key should show, "Store 10
minutes", i.e. a set of readings will be taken and stored
every 10 minutes. Shorter or longer intervals can be selected
by using the arrow keys and pressing STORE to initiated the
operation of the timed readings.

Once the STORE key has been depressed, the first reading will
be taken immediately. Subsequent readings will be taken at
the interval selected. As each reading is taken, a location
number will appear momentarily in the middle of the display
top line.

Timed Readings may be deferred or the mode terminated at any
time by pressing the MODE key twice or by turning the
instrument off.

The clock values will be stored but not displayed on the
meter. Stored clock values can be seen only via the RS-232
link.
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9.2 RS-232 Procedure

The WATER ANALYZER is a DCE device, with only Tx and Rx
implemented, no other protocol lines are present.

Baud Rate: 1200
Number of bits: 8
Parity: none
Stop bits: 1

No MODEM is needed, the WATER ANALYZER can be connected
directly to COM1 or COM2 of your PC with the cable
provided.

HOOK-UP:
Instructions for Transferring Stored Reading from the
Water Analyzer to a Computer.

1. Attach the communications cable to the computer's
COM1 port and the WATER ANALYZER (If you
would rather use the COM2 port, please see the
note following step 8.)

2. Insert the Water Analyzer Communications
diskette into drive A or B. Log on.

3. Type WATER and press <ENTER>. The WATER
communications program will start.

4. Turn the Water Analyzer on.

Key in the following letters and press ENTER to receive
information from the Water Analyzer.

A....All data currently displayed on meter.

B....Barometric pressure (on models with
internal barometric pressure only).

C....Conductivity reading.

I....Software identification.

0....Oxygen readings.

P....pH reading.

S. . . .Stored data. Use this command to dump
stored data into the disk file that
you named in step 5.

T....Temperature reading.
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5

6

7

8.

Type <ALT S>, the program will prompt you to
specify the name of your Save file.

Type <S><ENTER>. The Stored Readings will
begin to be displayed on the screen within 10
seconds. If there are no stored readings,
there will be message telling you this.

When the Stored Readings have been displayed,
type <Alt S> to close your Save file.

The WATER program may be terminated by typing
<Alt X>.

Note: To change from the COM1 port to the COM2 port,
follow these steps once the communications program
WATER has been evoked:

a. Type <Alt C>. The highlighted line at the
bottom of your screen will prompt for the new
entry.

b. Type <2><ENTER>.

c. The COM2 port will now be used to transfer
the stored readings. This needs to be done
only once and can be changed back to COM1 at
anytime. C

10.0 SENSOR MAINTENANCE

The WATER ANALYZER normally requires only minimal maintenance,
aside from periodic calibration. The frequency of required
calibration will depend upon t*° accuracy of the readings
desired, the frequency and manner in which the meter is used,
and the storage conditions. S.H

5.1
Figure 5

5.5

L-S.u

\
b

5.2.



To remove a sensor (pH or oxygen), for service, first remove
the probe guard, then firmly pull the sensor straight out from
the probe body. Do not use any tools to pry the sensor out
as this may damage the sensors . Disconnect the sensor and be
sure the connector (see 5.1, Figure 5) remains outside the
probe body for easy sensor re-connection. Once removed the
sensor can be cleaned or replaced if needed.

WHEN A SENSOR IS OUT OF THE PROBE -
DO NOT PUT THE PROBE IN ANY WATER.

Placing the probe in water at this time will destroy the
electronics within the probe and invalidate your warranty.
When replacing a sensor in the probe, silicone grease
(included with your meter), needs to be applied to the
connector end of the sensor body (see 5.2, Figure 5). Apply
a drop of silicone to the edge of the sensor body. (See NOTE
below. ) Insert the sensor by pushing and twisting 360°, until
the retainer ring is in place (see 5.3, Figure 5). This will
insure that the entire outer circumference of the sensor has
silicone on it. The silicone increases the 0-ring water
tightness ability.

NOTE: DO NOT ALLOW SILICONE GREASE TO GET ON THE CONNECTORS.
If any silicone grease gets on the connectors, clean it off
with alcohol. The silicone acts as a barrier and will
interfere with the sensor /probe communication.

10.1 OXYGEN SENSOR

If the sensitivity of the oxygen sensor decreases, it may be
necessary to clean the sensor or replace the oxygen membrane.

To perform either step it is first necessary to remove the
oxygen sensor from the probe (see Section 10.0) and then
remove the membrane. Unscrew th<=! filling solution cavity (see
5.4, Figure 5) and discard the solution. The cavity section
in your hand consists of two sections. Unscrewing the lower
section (see 5.5, Figure 5.5) will release the membrane. Use
tweezers to pull the membrane out. The used membrane should
be discarded.

Using tweezers, carefully center a new membrane (Section 4.2,
Figures 3 & 4) over the end of the larger section. Twist the
smaller section (see 5.5, Figure 5) back on, tightly. A
package containing additional membranes was included with your
meter. Additional membranes are available from your dealer.

The cathode and anode of the electrode can be cleaned with
alcohol. Rinsed with deionized water, followed by a rinse
with the oxygen electrode filling solution. Fill the cavity
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with filling solution (1.5 M KCl/glycerol solution) and insert
sensor tip. Screw cavity (see 5.4, Figure 5) back onto the
sensor. Excess filling solution will squirt out of a hole on
the side of the -ravity (see 5.6, Figure 5).

DO HOT ALLOW ANY OXYGEN FILLING SOLUTION TO GET ON THE
SENSOR CONNECTOR.

If filling solution does get on the connector, immediately
clean the connector off with alcohol and wipe dry. You may
have to rub alcohol on the connector to remove all the
glycerol.

Apply silicone grease to the connector end of sensor body (see
Section 10.0).

DO NOT ALLOW ANY SILICONE TO GET ON THE MEMBRANE.

Any grease on the membrane will clog the membrane pores,
resulting in the oxygen sensor not working properly. Replace
sensor in the probe.

After the membrane has been replaced, the oxygen sensor should
be allowed to standardize. Immerse the probe in air saturated
distilled water or in a plastic bag with a few drops of water
or a wet sponge or cloth, for approximately 20 minutes.
Recalibrate sensor prior to use.

10.2 CONDUCTIVITY AND TEMPERATURE SENSORS

DO NOT ATTEMPT TO REMOVE THE CONDUCTIVITY OR TEMPERATURE
SENSORS. The conductivity and temperature sensors are secured
internally (see Figure 6) and can only be removed at the
factory. Removal will invalidate the probe warranty. Should
the conductivity or temperature sensor need to be replaced,
send the probe and mat«r back to your dealer or the factory.

n
Figure 6
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The conductivity sensor requires only minimal maintenance.
The sensor element is made of graphite and resistant to most
chemicals. The thermistor is housed in stainless steel and
is also resistant to most chemicals.

Rinse the sensors in clean water after each use. These sensors
can be stored dry.

Should any build-up become evident the sensors should be
cleaned. A mild soap detergent, with some agitation, is
usually sufficient to effectively remove most deposits. Rinse
and recalibrate.

10.3 pH ELECTRODE

The pH electrode (see 5.7, Figure 5) requires more maintenance
than any of the other sensors used by the WATER ANALYZER.

The pH electrode (see Figure 5.8) must not be allowed to dry
out. A boot has been provided with the WATER ANALYZER to keep
the electrode moist. It should be filled with pH electrode
boot solution (10% KC1 in pH 4 buffer) and kept on the
electrode when not in use. The boot should be removed prior
to use or both the conductivity and pH readings will be in
error.

The pH electrode must not be stored dry. If the electrode is
allowed to dry, it will be rendered useless and the sensor
will have to be replaced or returned to the factory for
repair.

Storing the pH electrode in deionized water (or any solution
lacking sufficient KC1) will cause the electrode to drift and
require increasingly frequent calibration.

10.4 PROBE STORAGE

For short term storage (overnight or over a weekend), place
the boot, with boot solution, on the pH sensor. Then place
the entire probe in a plastic bag with a damp sponge or cloth
and secure the bag, so that a humid environment is maintained.
Or immerse the probe in deionized water (with the pH boot on) .

Long term storage requires a few extra steps. Turn the meter
off. If the meter is to be charged during storage, disconnect
the probe from the meter. The pH sensor should be stored with
the boot, containing boot solution. The oxygen sensor should
be disconnected and disassembled. All parts should be rinsed
and blotted dry. The oxygen sensor can then be reconnected
to the probe.
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11.0 TROUBLESHOOTIBG

The WATER ANALYZER is not designed for field repair. Some
problems/ however, may be remedied without the need for any
physical disassembly. The more common of these and their
remedies are listed below. If you have a more serious problem
or the listed remedy seems ineffectual, contact your dealer
or the factory for additional help.

PROBLEM

No display

Displays
<« or >»

Displayed value
is incorrect

pH will only
read 0 or 14

pH drifts

SUGGESTED ACTION

Battery not charged. Check for operation
with the AC adapter. If necessary,
recharge the battery by leaving the WATER
ANALYZER plugged in overnight.

The symbol <« is used to indicate
underrange (too small a value) and >»
overrange (too large a value). For
conductivity, <« indicates the solution
has a conductivity of less than 10 uS/cm;
>» a conductivity greater than 99.9
mS/cm. If this appears unexpectedly it
may indicate a problem with the probe.
You may wish to service the appropriate
sensor as described in section 9.

Check the calibration of the
appropriate sensor. When is re-
calibration is necessary, press the STORE
key to save the calibration information.

If the pH reading remains at u or 14
even after calibration, the probe may be
leaking. Remove the sensor and check for
water drops and dry. Re-insert sensor as
described in Section 10.0.

If the pH reading drifts or you are unable
to obtain a constant ADC value, when
calibrating the pH sensor, the pH
electrode has probably been stored
improperly. Soak the pH sensor in warm
(40°C) water saturated with KC1 for
several hours. Tnen soak the sensor
overnight in 10% KC1 in pH 4 buffer. (Be
sure to remove the boot from the pH sensor
before performing this procedure.)
Normal storage of the pH electrode is with
the boot in place and filled with 10% KC1
in pH 4 buffer.
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Conductivity If the conductivity readings drift
readings drift or are in error, use the procedure

described in section 10.2 to clean the
conductivity sensor. Be sure to calibrate
the conductivity sensor after cleaning it.

Please contact your dealer or the factory for any problems which
continue to exist or are not described in the above guide.
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12.0 SPECIFICATIONS

SENSOR UNIT

pH: pH

mV

TEMP : °C

°F

COND: MHOS

1 KnrXMDM SIQUL IS 10

SIEMANS

2 MXBIMDM SIQULL IS 10

RESOLUTION

.01

1

.1°

.1°

. 1 umho
1 umho

.01 mmho

. l mmho
umbos

.1 uS
1 uS

.01 mS

.1 mS
US

TDS . 1 ppm
1 ppm

.01 ppt.1 ppt
3 HIBIMUM SICXJLL IS 5 ppm

OXYGEN : ppm

mg/L

%SAT

. 1 ppm

.1 mg/L

.1 %

RANGE

1-13

± 500

0-50

32-122

0-99.9
0-999
0-9.99
0-99.9

0-99.9
0-999
0-9.99
0-99.9

0-49.8
0-498
0-4.98
0-49.8

0-20 .0

0-20.0

150.0
% sat

ACCURACY

.02

± 2%

1

1.8

+ 3%1

+ 3%
± 3%
± 3%

+ 3%2

+ 3%
± 3%
± 3%

+ 3%3

+ 3%
+ 3%
± 3%

± 2 TO 5%4

± 2 TO 5%4

+ 2 TO 5%4

COMPENSATION

TEMP (AUTO)

NONE

NONE

NONE

TEMP (AUTO)
(20 or 25°C)

OR NONE

TEMP, AUTO
(20 or 25°C)

OR NONE

TEMP, AUTO
(20 or 25°C)

OR NONE

TEMP, AUTO
SALINITY,
OPT.

TEMP, AUTO
SALINITY,
OPT.

TEMP, AUTO
SAT.TNTTV .
OPT.
PRESS, AOTO

r

+ 2% within 5°C of calibration temperature, * 5% from 0 - 3S°C.
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BAROM: The accuracy given here is for meters with factory
installed pressure sensors.

torr 1 mm Eg 400 - 1000 mm Hg

in Hg .1 in Hg 15.8 - 39.3 in Hg

Meters without pressure sensors can make the necessary
compensation by entering the pressure manually.

DATA STORAGE: The Water Analyzer stores 199 sets of readings. A
log number is assigned when the storage button is
pressed, and displayed when readings are being
reviewed.

DATA REVIEW: Stored readings can be reviewed in REVIEW LOG mode.

DISPLAY: 2 x 16 LCD

BATTERY: 6 Volt Rechargeable Sealed Lead Acid

DISCHARGE TIME: 8 Hrs. Low battery indicator and automatic
shutoff to prevent calibration and stored
reading memory loss.

RECHARGE TIME: 15 Hrs. Can be charged continuously

OPERATION TEMPERATURE: 0-40°C (meter)
0-50°C (probe)

STORAGE TEMPERATURE: 5-40°C

PROBE DIMENSIONS: 12" x 1.5" (LxD)
METER DIMENSIONS: 7.5" x 4.25" x 1.5" (LxWxD)

SHIPPING WEIGHT: 5 Ibs

OPTIONAL RS-232 OUTPUT

RS-232 OUTPUT: Stored readings can be transferred to IBM compatible
or Macintosh computers. Output is 1200 baud. Communication
software and cable are provided. Output is in ASCI format.

AUTO LOGGING: Readings ar automatically stored at set intervals
from 1 to 59 minutes.
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-v LIMITED ONE YEAR WARRANTY

What the manufacturer will do:
This product (except for the sensors) is warranted by the

manufacturer against defects in materials and workmanship affecting
the electronic and mechanical performance for one year from the
date of original purchase. During the warranty period the
manufacturer will repair or, at their option, replace, at no
charge, a product that proves to be defective, provided the product
is returned, shipping prepaid to a service center.

What IB not covered:
The sensors are not covered by this warranty. This warranty

does not apply if the product has been damaged by accident or as
the result of service or modification by other than an authorized
service center. No other express warranty is given. Repair or
replacement of the product is your exclusive remedy. In no event
shall the manufacturer be liable for consequential damages.
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Warning
The Geo Group Inc. GA 1.1 Gas Analyzer Unit is not yet certified to
any recognised safety standard - it therefore is NOT classified as
intrinsically safe.

The Readout must NOT be used in confined areas (e.g. basements,
mines, sewers, manholes, enclosed buildings, etc...) or any area
that could be considered potentially hazardous.

It is vital that this instruction be followed absolutely, since any
instrument which is not classified as intrinsically safe could cause
an explosion resulting in serious injury or death.

The appropriate certification approval is being sought and it is
envisaged that later models will be classified as intrinsically safe.
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Introduction - General
The Infra-fled Gas Analyzer has been designed to obtain accurate data on the concentrations of the
main constituents of Landtll gas - Methane, Carbon Dioxide and Oxygen. In addition, an electronic
pressure transducer can be fitted in order to measure atmospheric pressure at the time of analyzing a
gas sample. The atmospheric pressure can be measured in two modes - as absolute pressure and as
pressure relative to a fixed datum. The Methane reading can be auto-zeroed within the calibrated limits.

The unit is capable of storing 1200 sets of readings (1 set - 3 gas concentrations plus atmospheric
pressure) together with the date and time that they were obtained. FadUties for viewing and deleting
readings are also provided. Readings may be downloaded to an IBM or compatible computer via an
integral RS232C interface. The unit can also be used as an independent data logger.

The outer case is constructed from moulded glass reinforced plastic, making the unit light but robust It
is environmentally sealed and may be used in severe weather conditions.

The Infra-Red Gas Analyzer has been developed with the user very much in mind. The membrane switch
panel has audio feedback and a series of menus are presented to the operator - thus permitting
interaction with ease.

The unt is also fitted wtth an automatic power-off device in order to conserve power. Thus if no key is
pressed for 15 minutes then the unit will automatically switch itself off (no stored readings wil be lost).

The unt is supplied complete with the following accessories -

Carrying Strap

Sampling Probe

1 m (3ft) of Sampling Tube

In line Water Trap with Spare Rrter

Spare Inlet Filter

Battery Charger and Lead

Operating Manual



Infra-red
Gas Analyzer

Infra-red Gas Analyzer
A - GRP Outer case
B - Inlet port and replaceable fitter
C - On/Off key
D - Backlight key (Not operational)
E - Graphic LCD
F • Exit key - press once. Rubout key - keep pressed
G - Exhaust port
H - Cursor down
I - Cursor up
J - Membrane panel
K - 4 pin charging socket
L - 7 pin RS232C socket
M - Carrying strap attachments



Maintenance
Operating Manual
Although the Infra-fled Gas Analyzer is very easy to control, we strongly recommend that this Operating
Manual is reed prior to use.

Servicing
The unit wil have been electronically and functionally tested before it leaves our factory and in order to
keep the unit in perfect working order we recommend that it is returned to us at six monthly intervals for
routine servicing, maintenance and calibration.

Cleaning
The polycarbonate membrane panel may be wiped dean with soapy water and a damp doth if required.
We do not recommend any other deaning agents.

Sunlight
The unit should not be left out in direct sunlight for long periods of time as this will raise the temperature inside
the case which could cause damage to components.

Dustcap*
Always replace the protective dust caps on the sockets and on any leads.

Filter
It is important that the replaceable filter (fitted inside the inlet port) is regularly changed. It should be replaced -

If the aspirator pump has difficulty in drawing a sample of gas into the unit (indicated by an continuous
warning note and a Row Fad message on the screen).

rf the filter has been allowed to become wet (also maybe indicated by an audible warning note and Row
Fail indicator).

The finer is changed as follows -

Remove the Sampling Tube from the Gas Analyzer by carefully pulling the tube from the Inlet nozzle.

The filter inlet nozzle is removed by inserting a suitable coin in the groove cut into the nozzle end and
turning in an anti-dockwtse direction. When the nozzle is removed, the old filter wffl be attached to the
rear of the nozzle. This fitter can be removed by using your finpers.

Carefully locate a new filter onto the rear of the nozzle, ensuring it is firmly located. It is important that
only genuine Geo Group Inc. filters are used with the Gas Analyzer or the performance and safety of the
unit may be at risk. When the new filter is in position, carefully replace the nozzle in the Gas Analyzer
and using trie coin in the groove, turn until (t is finger tignt

Storage
If the unit is to be stored for a long penod. the internal banenes should be fully charged prior to storage
and then checked and charged every 2 months during storage. Failure to do this may cause damage
to the batteries

Important
Although the Infra-Red Gas Analyzer is housed in a rugged environmentally sealed case, it must be
noted that it is an advanced scientific instrument and should be treated as such.



Battery Charging
Please follow these instructions carefully

The internal baflery of the Infra-red Gas Analyzer is comprised of a series of Nickel-Cadmium
cells with a maximum output of 8.4votts D.C.

tt must only be charged with a Geo Group Inc. Battery Charger (provided with the unit).

It is important that the battery is not overcharged, as this could result in damage to one or more of the cells.

There is a linear relationship between battery capacity used and the required charging time. Reference to
paragraph 1.2.1 of this Manual shows how to determine the available battery capacity.

The following table should be used as a guide (see Battery Capacity, below).

Available Capacity
without pump

(see Paragraph 1 .2. 1 )
Maximum Charging Time

6.6 hours i Nil hours
6.0 2.0
5.0 i 4.0
4.0
3.0

6.0
ao

| ZO
; 1.0
! o.o

! 10.0
I 1ZO
I 14.0

Note: The above Table applies to all Gas Analyzers with
"supply - 100" marked on their serial number plate.

Battery Capacity
If the readout unit is repeatedly given small top-up* charges, the battery capacity can be reduced resulting in an
incorrect avaiable capacity display To restore the battery to full capacity, totally discharge the unit and
then charge for a full 14 hour period.

Battery Charger
The battery charger is fitted with two lights -

Red/orange Neon - indicates the mains power is on.

Green L.E.D. - indicates that charging is in process.

Note this light will not dimmish with charging time and is not to be used as an indication of the charge stale of
the Gas Analyzer.

The green light wfll only go out if the 4 pin connector ts removed from the Gas Analyzer when the mains supply
is on. Thus it is important to be aware of the exact charging time required and avoid leaving the charger
and Gas Analyzer connected for excessive periods.

Battery Shut-off
A circuit wfthin the Gas Analyzer continuously monitors the battery voltage. If the battery voltage falls
below a pre-detemnined level the unit will automatically shut itself off in order to prevent memory loss. If
the unit shuts itself off when the battery display shows capacity still avaiable, then the unit requires a full
charge of 14 hours to restore the battery to its maximum level.

Automatic Power-off
The unit is also fitted with an automatic power-off device in order to conserve power. Thus if no key is
pressed for 15 minutes then the unit wdl automatically switch itself off (no stored readings wil be lost).



Calibration Check
It is important to check the accuracy of the Gas Analyzer periodically in order to ensure continued
retebltty. To perform a Calibration Check you wil need •

Equipment
1. A cannister of Calibration Gas fitted with a pressure regulator capable of regulating in the range 0 -
10psi This is a pre-prepared mixture of gases, of which the important constituents are Methane and
Carbon Dioxide at known percentages. The cannister must be fitted with suitable connectors for the
1/4axh nylon tubing.

2. A Rowmeter, capable of measuring in the range 60 - SOOcc per minute maximum and fitted with
suitable connectors for the l/4inch nylon tubing.3. Three 24inch lengths of l/4inch Type 11 nylon tubing.

4. Two 2inch long rubber tubing connectors, 3/i6inch I.D. x 1/Sinch wall thickness, for connecting the
nylon tubing to the inlet and exhaust ports of the Gas Analyzer.

All this equipment is available from Geo Group Inc. Other types of tubing can be used but the
connections must be airtight and secure.

Calibration Procedure
1. Connect the Calibration Gas cannister to the flowmeter and the flowmeter to the gas Analyser using
two lengths of the l/4inch nylon tubing. The third length of nylon tubing is to provide an exhaust outlet
for the Calibration Gases. The two 2inch lengths of rubber tubing are to push onto the inlet and exhaust
nozzles of the analyser and then insert the nylon tubing inside the rubber tubing for a secure connection.
This diagram shows the arrangement -

Pressure
Regulator

Gas Analyzer -
reading gas level

Rowmeter

Rubber
connector

Exhaust \

I

c=*
naoooaaaoa

«— —— _ r

Rubber
connector •

: ^mmm

• Gas Flow

Calibration
Gas

Cannister

Drawing not to scale

2. Pnor to flowing any gas trie readout unit must be auto-zeroed as descibed in section 1.3.

3. Allow the Calibration Gas to flow into the sampling chamber at a rate of no more than 300cc per
minute maximum and at a maximum pressure of 5psi

4. Switch on the Gas Analyzer and follow the Read Gas Level operation (see Section 2, page 22), but
do not use the pump facility to draw the calibration gas into the analyser or the calibration check wil
be inaccurate.
When the display has stabilised the readings should correspond to the known percentages of the
Calibration Gas within the tolerances given in the table below.

IMPORTANT SAFETY PROCEDURES: The Calibration Gas used must be a Regulated Supply with
a restricted flow rate of 300cc per minute maximum. Always use a low pressure of less than 5p.s.i.
No high pressures are to be used.

The exhaust tubing must emerge in a well vented area. Ensure there are no leaks in the tubing and
connections otherwise explosive gas concentrations could occur.



No naked lights and No Smoking are allowed in the area of calibration testing.

rf the readings do not generally correspond with the Calibration Gas percentages, within the tolerances,
then the Gas Analyzer should be returned to Geo Group Inc. for re-calibratioa

Concentration

0-5% (LEL CH4)
5-15%(UELCH4)

15-100% (30% MaxO2)

Typical Accuracy
CH,* by COz% by Oj% by
Voium* Uotum* VMurrw

±0.5%
± 1.0%
±3.0%

±0.5%
± 1.0%
±3.0%

± 1.0%
± 1.0%
± 1.0%

Note: If a Barometric Sensor option is not fitted then an additional error of 1.0% of reading, per 10 mbar
difference, between original calibration pressure and the pressure during checking could be obtained.



Starting Up
Switch on at the Gas Analyzer by pressing the red key f C" on the fflustralion, page 5). The Warning Display
wil appear thus -

WARNINGI-Do NOT use
in confined spaces.
-Unit NOT certified
intrinsically safe.

The Gas Analyzer is not yet certified to any approved safety standards, therefore it is NOT classified as
intrinsically safe. The Readout must not be used in confined areas (eg. basements, mines, sewers, manholes,
enclosed buildings, etc...) or any area that could be considered potentially hazardous.

It is vrtal that this instruction be followed absolutely, since any instrument which is not classified as intrinsically
safe oouid cause an explosion resulting in serious injury or death.

The appropriate certification approval is being sought and it is envisaged that later models wil be dassiified as
intrinsically safe.

After 5 seconds, the Warning Display will be replaced by the Titie Display -

Geo Group Inc.

l-R Gas Analyzer
1/6-Contrast 0 - Exit

Display contrast can now be adjusted as follows.

Press key 1 to increase contrast and press key 6 to decrease contrast

The new setting of contrast wfll remain in the memory of the unit, even when it is switched off. When the
desired level of contrast has been selected press key 0 to continue. When key 0 is pressed, the (Main Menu
wfll appear.

1-General Utilities
2-Read Gas Levels
3-View/Print Data
4-Download Data

The main purposes of each of the options are as foBows.

1. General Utilities
This option allows the operator to •
check that the internal dock is operating correctly
check that the battery is charged
check that the alarm levels are set as required
auto-zero the methane reading
set the atmospheric pressure reading mode to absolute or relative
check that there is sufficient storage capacity available in memory.



2. Road gas Levels
Allows the operator to obtain and store readings of gas concentrations. Also allows control of data logging
functions (where option is fitted).

3. View/Print Data
Allows scanning of all readings stored in the memory and also enables hard copies to be printed.

4. Download Data
Enables stored readings to be downloaded to any IBM or compatible computer for archiving and processing.



1. General Utilities
This part of the manual describes how to enter pre-set information which wil be stored in the memory of the
Gas Analyzer, ft also indicates how to check the status of the battery and the memory.
From the Main Menu

1-General Utilities
2-Read Gas Levels
3-View/Print Data
4-Download Data

Press key 1 to reveal the first part of the General Utilities Menu thus -

1-Check Time/Date
2-Battery Status
3-Gas Alarm/Zero
9-More 0 - Exit

Pressing Key 9 will reveal the second pan of the General Utilities Menu thus •

4-Memory
5-Absolute Pressure
6-Relative Pressure
9-More 0 - Exit

1.1 Check Time/Date

1.1.1 The gas sampler contains a real time dock and calendar which is powered by an internal secondary battery
pack, These functions are maintained even when the unrt is switched off.

When readings are stored, then the time and dale will also be stored automatically. Both the dock and
calendar are preset to U.K. time during manufacture. We advise that you check that the settings correspond
with local time poor to use as follows -

r
09:15 11/25/90

1-Set New Time/Date
0 - Exit

1.1.2 From the General Utilities Menu, press key 1. The screen will then display the current Ume and dale -

1.1.3 If the time and date are correct, press key 0 to return to the General Utilities Menu.



1.1.4 If they require resetting, press key 1. The following screen wfll appear

Enter New Time/Date

1.1.5 The new time and date should be entered as prompted by the question mark in the format.

Hours:Minutes Uonths/Days/Yoars

Use two digits for each part of the entry (e.g. 08 = August) and make use of the rubout key (key 0, keep it
pressed) to correct any errors.

1.1.6 If an attempt is made to enter an impossible time/date, it wi not be accepted and the complete entry must be
recommenced.

1.1.7 When the complete time/date has been entered, the message 0 • Exit wil appear on the screen thus -

09:18 11/25/90

1-Set New Time/Date
0 - Exit

1.1.8 Now press key 0 and the message

Time/Date Set OKI

will appear briefly, prior to the General Utilities Menu being redisplayed.
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1.2 Battery Status

1.2.1 From the General Utilities Menu, select key 2 (Battery Status). The following screen wil appear -

Available Capacity
4.0 hrs without pump
3.0 hrs with pump

0 - Exit

1.2JZ The Gas Analyzer is powered by an internal rechargeable 8.4vott Nickel-Cadmium battery. This is sufficient to
provide power for approximately

6.6 hours without use of the aspirator pump

5.0 hours rf the pump is used normally.

A counting device monitors the charge state of the battery and interprets this information to give time
estimates of the avaiabie battery capacity with and without use of the aspirator.

1.2.3 If key 0 is pressed, the operator wil be returned to the General Utilities Menu.

1.2.4 When the available battery capacity has dropped to 10% of a full charge, a battery low symbol
wil appear at the top right hand comer of the screen, irrespective of the display at that time.

For example, if the Main Menu was being displayed, the screen would change to -

1-General Utili
2-Read Gas Levels
3-View/Print Data
4-Download Data

1.2.5 When this symbol first appears, battery capacity wil bt sufficient to operate the unit for approximately

30 mins without using the pump

20 mins with normal use of pump.

It is therefore imperative that me battery is recharged as soon as possible.

1.2.6 The unit is charged via a 4 pin socket on the left-hand side of the case. Only Geo Group Inc. chargers should be
used with the Gas Anaryzer.

1.2.7 Please ensure that Battery Charging Instructions (given on page 7) are followed very carefuHy. It is vital that
overcharging is not allowed to occur.

1.2.8 Please note that the Gas Analyzer is fitted with an Automatic Power-off device in order to conserve power.
Thus if no key is pressed for 1F minutes, the unit wffl automatically switch itself off (no stored readings will be
lost if this occurs).

1.2.9 If an external Battery Pack has been connected to the charging socket of the unit, the appearance of the screen
shown in paragraph 1.2.1 will be prevented.



In this case, if key 2 (Battery Status) is selected from the General Utflities menu then this screen will be displayed.

External
Battery Pack
Connected

0 - Exit
Again, pressing key 0 - Exit wil return the operator to the General Utfltties Menu.
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1.3 Gas Alarm/Zero
This facflity has two sub-options -

1. Set Alarm Levels. The Analyzer can warn the operator if a gas sample contains concentrations of Methane,
Carbon Dioxide above preset levels, or Oxygen below preset levels.

2. Zero CH*. The operator can set the Analyzer's Methane channel to zero before taking readings.

1.3.1 When key 3 is pressed from the General Utilities Menu this screen wfll appear -

1-Set Alarm Levels
2-Zero CH4

0-Exit

1.3.2 Set Alarm Levels.
The pre-set alarm levels will be displayed if key 1 is pressed from this Menu, thus -

1-Methane 04.0%
2-Carbon Dioxide 15.0%
3-Oxygen 20.0%
1/2/3/-Change 0-Exit

1.3J w a sample of gas contains a concentration of Methane/Carbon Dioxide above any of these preset values or
Oxygen below the preset level then the unit wil emit an intermittent warning note. The warning note wil cease
when concentrations fall within current alarm levels. If the alarm levels are satisfactory, pressing key 0 wil
return the operator TO the General Utilities Menu.

1.3.4 To change any of the existing alarm levels -

press key 1 tor Methane, key 2 for Carbon Dioxide, key 3 for Oxygen

rf for example, key 1 has been pressed, the following screen wfll appear.

CH4 Level is 04.0%
Level Required ? . %

Enter Level

The operator is now being asked to enter the new level required as prompted by the question mark.
The rubout key (key 0, keep it pressed) may be used to correct any mistakes. The new level must be entered
in the format
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pĵ ^g^̂ îî îljfe% :̂

When the new level has been correctly entered, the screen wil change to -

CH4 Level is 04.0%
Level Required 05.0%

0 - Exit
1.3.6 If key 0 is now pressed, the operator will be returned to the General Utilities Menu.

1.3.7 Any erf the alarm levels may be altered at any time in this manner.
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1.X8. Zero CK*

The Analyzer should have its Methane zero level checked, and be auto-zeroed if necessary, prior to taking
readings at the start of each day. ft is not practical to attempt to auto-zero the CO? channel because a
Nitrogen calibration gas woukj need to be flushed through the Analyzer for a prolonged period prior to zeroing.

Please note that the normal Read Gas Levels Screen as shown in section 2,1 wil not display negative
readings, it wfll display '00.0', however the auto-zero screen wiU display a negative reading. Therefore it is
important that the Analyzer 'zero" is checked using the auto zero screen and not the normal reading screen.

Ensure that the Analyser is cleared of any Methane at the time of zeroing. The Analyzer should not be
auto-zeroed near a Landfil site because there may be Methane in the surrounding atmosphere.

When you perform the auto-zeroing operation the Analyzer wfll re-calculate 16 calibration points and store the
revised data in its memory. The Analyser does not need to be auto-zeroed every time it is switched on because
it remembers its revised calibration even after it is switched off.

If the internal battery is allowed to discharge totally, indicated by the message "memory lost" at switch-on, any
revised zero settings wil be lost and the Analyzer will revert to its de-fault zero settings.

1.3.9 To auto-zero the Analyzer
Press key 2 from the Gas Alarm/Zero menu the following screen wil appear -

Note: + and -
values can be

displayed with this
screea

.00.0 CH4
%Gas

1-Zero
levels

5-Pump
0-Exit

————————— _ — j
When you press Key 1 - Zero Level*, the Analyzer wil auto-zero. The following message wi be displayed
before you are returned to the screen above -

CH4 Zeroed I

1.3.10 If the Analyzer cannot auto-zero, the foBowtng screen will display -

Level NOT Zeroed

Please refer to
operating manual

The main reason for this Is because the Analyzer is trying to auto-zem to a level which is outside the
pre-determined range set when the unit was first calibrated at the factory.

To rectify this, first ensure the Analyzer is cleared of all gas residues which could be affecting the zero level.
Use the Anayzers pump to dear internal parts and ensure the surrounding atmosphere is not affecting the
level by moving to a different area.

If the Analyzer continues to fa! in auto-zeroing then the unit must be returned to Geo Group Inc. for checking.
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1.5 Atmospheric Pressure - Absolute or Relative Reading

The Analyzer has the facility to measure the atmospheric pressure in two separate ways • as an absolute reading
or a reading relative to a fixed datum.
The relative reading facflfty is particuiariy useful when measuring the pressure in gas extraction systems. The
display wi show a reading that is + or - in relation to the datum.

1.5.1 Absolute Pressure Mod*
From the General Utilities 1st screen, press key 9 - More, to reveal the 2nd General Uflties Screen . This
screen wi be displayed •

4-Memory
5-Absolute Pressure
6-Relative Pressure
9-Back 0 - Exit

By pressing Key 5 - Absolute Pressure, the unit wfll be displaying the atmospheric pressure in absolute terms.
The following message will be briefly displayed before returning to the General UtUties Menu -

Absolute Pressure
Mode Set

Note: If an atmospheric pressure mode is not selected after turning on, then the unit will automatically default to
the absolute setting.

1.5J2 Relative Pressure Mode
To select this mode of reading, from the_2nd General Utilttioc Menu screen , press I»
the following display wfl appear -

- Relative Pressure

Present Atmospheric
Pressure is + 410"H2O
Press key 1 to Zero
0-Exit (No Zero)

This screen gives you the option of selecting the current pressure reading (dispalyed on the screen) as the fixed
datum for which all future readings wi be relative to.

When key 1 is pressed the analyser immediately starts to read the atmospheric pressure relative to the last
displayed reading, the following screen win appear briefly before returning to the General Utilities Menu -

V

Relative Pressure
Mode.

Present atmospheric
pressure is +000"H20



1.5.3

If you decide not to select the current atmospheric pressure as the fixed datum, then press 0 - Exit and you win
be returned to the 2nd General Utlitles screen, shown in 1.5.1. The previously chosen reading mode -
absolute or relative (with the previous fixed datum) wil be retained.

To determine which type of atmospheric pressure mode you have selected, the Read gas Level screen wfll show
•R" just after the inches HaO reading for a relative reading, which wffl also be positive or negative.

This screen shows an example -

CH4 03.5%|1-LEL%
CO2 12.6%!5-PumplSifl
O2 20.7%6-Store
"H2O -010R8-LogO-Exit



tnual

2. Read Gas Levels
This secbon instructs the operator on the methods of obtaining data - both manually and by automatic data
logging.

2.1 Manual Operation

2.1.1 From the Main Menu, press key 2 - Read Gas Level* Note: the aspirator pump wil be in the OFF
position and the readings shown on the display wfll not represent the gas required untl the pump has drawn a
sample into the sampling chamber. For the first 30 seconds a row of asterix wil be displayed before the first
reading appears, rf the asterix symbols remain at the ChU location after the initial 30 seconds then the Analyzer
is outside the acceptable negative zero range and requires auto-zeroing (see section 1.3).

2.1.2

CH4 03.5% 1-LEL%
CO2 12.6% 5-Pump'
O2 20.7% 6-Store
"H2O + 400 8-Log 0-Exit

The left-hand side of the display shows the current gas concentrations being analyzed by the unit together with
the current atmospheric pressure Please note that the data logging option, concentration of Oxygen and the
reading of atmospheric pressure wil rjoj be displayed unless these options have been fitted to the particular
unit which is being used.

The controls and information on the right hand side oi the screen will now be examined in detail.

2,1.3 1-LEL%.

c CH4 03.5% 1-LEL%
CO2 12.6% 5-Pump
O2 20.7% 6-Store
'H2O + 400 !8-Log 0-Exit

If key 1 is pressed the display will change to show the concentration of methane both in terms of percentage by
volume and percentage of the Lower Explosive Limit

03.5

070

CH4
%Gas

CH4
%LEL

5-Pump
iTlKÎmJ-K&t?

6-Store
0-Exit

The Lower Explosive Limit of Methane te equal to a 5% concentration of Methane by volume In air.
(Percentage by volume is termed here as %gas). Thus the following relationships are derived -

For Methane • 1.0% gas =
2.0% gas =
3.0% gas =
4.0% gas =
5.0% gas =

020.% LEL
040.% LEL
060.% LEL
080.% LEL
100.% LEL.



Therefore in the example given, the display shows 3.5% gas = 70% LEL- H key 0-Exit is pressed, the display
wil revert to thai shown at the beginning of this paragraph.

2.1.4 5-Pump.

w
5-PumpiJ3ii'IF

CH4 03.5%
CO2 12.6%
O2 20.7% 6-Store
"H2O + 400 8-Log 0-Exit

When the sampling probe is located at the required location, pressing key 5 - Pump will draw a gas sample
into the the readout unl After approximateiy 20 - 30 seconds the readings wfll stabiise to represent the gas
concentrations drawn in by the aspirator pump.

To stop the pump, press key 5 - Pump again

Control of the pump in this manner may be effected whilst either of the foregoing types of screen are being
displayed.

2.1.5 6-Store.
Irrespective of which screen is being shown.

CH4 03.5% 1-%LEL
CO2 12.6% 5-PumpjDNl
O2 20.7% 6-Store
"H2O + 400 18-Log 0-Exit

or

03.5

070
\

CH4
%Gas

CH4
%LEL

5-Pump
FOM-fesî iSiM

6-Store
0-Exit

If key 6 - Store is pressed, readings of all gases wil be stored in the memory as follows.

As soon as key 6 is pressed, the screen wil change to -

Please Enter IDC
2 - Numbers/Letters

' ••-» k.* -»_.4*M - " - - — - - - •

IDC ?
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The operator is now being prompted by the screen to enter an 8 character alphanumeric code
(in 2 sets of 4) which wil identify the set of readings. This could be, for example, the site name and borehole
number etc.

The unit wil automatically start with a ?, where you can enter a number 0 - 9. When a number is entered the ?
automatically moves on to the next space to the right

To change from numbers to letters for the code, simply press the Backlight key, and the highlighted area of the
screen will change to indicate you have selected letters for entering. The letter A will appear on the screen in
the next avaiable code space.

You can change to any letter of the alphabet and a range of symbols by pressing the up and down arrows.
When the letter you require appears on the screen, press the 0 key to enter it into me unit's memory. Following
this choice the next space to the right will automaticaUy display the letter you chose before, so again use the
up and down keys to select the required letter or symbol and press the 0 key to enter. If you change back to
numbers the ? wil appear on the screen again.

Please Enter IDC
9 - Numbers/Cetiers'

IDC 123A ——**
t |- Step 0 - Enter

The rubout key (key 0, keep it pressed) may be used to correct any errors. A space is automatically inserted
between the first four characters and the second four. When an eight character code has been correctly
entered, the message 0 - Store will appear in the lower right hand comer of the screen thus -

Please Enter IDC
,—^ -— • » >—!•*«•-<>•'̂  • '•; ;'?t"?--X*.~r • v -

v - Numbers/Letters
IDC ABCD 1234

0 - Store
As soon as key 0 - Store e pressed the sawn wil cnai to

Readings Stored!

for a few moments, prior to returning to the relevant display of gas concentrations.

CH4 03.5%
CO2 12.6%
O2 20.7%
"H2O + 400

1-%LEL
5-PumpjDNfj
6-Store
8-Log 0-Exit

or
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03.5

070

8»*ia»»sg&aĝ *,̂ u»̂ ^

CH4
%Gas

CH4
%LEL

5-Pump
MiP^̂ "̂'•̂ Li' :•

6-StoTe
0-Exit

y
2.1.6 Default Selection of last IDC Code Entered.

When you take a second reading and chose to store the data with an identity code, the unit will automatically
display the first four characters of the last Identity Code entered. This assists you in keeping a sequence of
readings related and speeds up the entry of codes.

If the first four characters of the last code entered are not required, then you can delete these using the
Rubout Key (Key 0, keep it pressed to delete) Once deleted the first four characters can be replaced with
the required code.

This entering procedure and default faciity will operate for all the options requiring an identity code to be
entered, View/Print Data and Download Data.

Z1.7 8-Log.
This wil be described in detail under Section 2-2 - Automatic Operation (Data Logging).

2.1.8 0-ExiL

CH4 03.5%
COa 12.6%
O2 20.7%
"H2O + 400

1-%LEL _
5-PumpjQte
6-Store
8-Log 0-Exit

If key 0 - Exit is pressed, the operator will be returned to the Main Mena If the aspirator pump is running It wfll
automatically shut down.
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WARNINGl-Do NOT use
in confined spaces,
-unit NOT certified
intrinsically safe.

(Appears for 5
seconds)

Geo Group Inc.

I-R Gas Analyser
1/6 Contrast 0-Exit

Press 1 or 6 to
adjust contrast* Press 0

1 - General Utilities
2 - Read Gavtev^s
3 ^View7Print Data
4 - Download Data

I————
General Utilities

——I——
View/print

Data
———I
Download Data

—————————————————— f=^-.

ChU 03.3% 1
CO2 12. 6% 5
O2 20 7% 6
"H2O +400 8

Press 1
L*^ *^^i

03.5% g£
070%^'

Pres s 0 Pr«

IAO C CH4
UO.D% Gas

I ————

5-Pump

6-Store
0-Exit

\

-LEL%
-Pump ^11
-Store
-Log 0-Exit

| • ——————————— Press 0 — «•«
' —————————— | Menu

Press 5 Press 6 Press 8
1 ———————— , |

CH4 03.3%
C02 12.6%J
02 20. 7% <
•HsO +400 (

I-LEL%
s-pump HFF
5-Store
3-Log 0-Exit

a 5 Press 6

5-Pump

6-Store
0-Exit

E
J .
rrtcr

/

\

Section 2-2

/

I

^Please Enter IDC

IDC'? ~"~"'

8 character code, letters and numbers

Please Enter IDC
* - Ntwj6ef«7Letters

IDC~ABCD 1234
0 - Store

Press 0
I

Readings Stored!

(for a few moments)
I I
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Automatic Operation (Data Logging) (if option fitted)

2.2.1 This section of the manual explains now to obtain readings using an unattended unit

Prior to commencing any logging operation it is imperative that alarm levels nave been correctly set
(see section 1.3) and that battery life is sufficient to allow the Gas Analyser to obtain readings for the whole
duration of the logging operation. In mis respect the use of a battery pack should be considered.

3-2-3 From the Main Menu, press key 2 - Read Gas Levels. The pump will start and the display will change to -

CH4 01.4%|1-%LEL
CO2 00.3% 5-PumpjQN
O2 20.5%
"H2O + 400

6-Store
8-Log 0-Exit

Now press key 8 - Log. The screen will change to

Please Enter IDC
* - Numbers/Letters

I DC"?
T i

The operator should now enter an eight character code which wll be used to identify the complete set of logged
readings. Follow the prompting on the screen and use the rubout (key 0, keep it pressed) to correct any
errors. See Pages 29-29 for a lull explanation of the code entering tacJities.
(The unit will display the first four characters of the last IDC entered,which can be deleted If neceesary).
When the eight character code has been entered, 0 - Store wfll appear In the lower right hand comer of the
screen.

Please Enter IDC
± - Numbers/Letters

IDCTABCD 1234
0 - Store

2.2.4 Press Key 0 - Store to store the Identity code (IDC) and the following screen will be displayed

Enter Required
Logging Interval

Min 5, Max 60 Minutes
Interval = ?

The operator is now being prompted to enter the time between each reading (Interval) As indicated on the
screen, the minimum logging interval is 5 minutes and the maximum is 60 minutes.
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When two digits have been entered, the screen wil change to -

2-2.6

Enter Required
Logging Interval

Min 5, Max 60 Minutes
Interval =15 o - Exit

The operator should press key 0 to confirm the required interval time and then the following display will appear.
If the operator attempts to enter an invalid logging intervai. he wil be returned to the screen at the beg.nn.ng
of paragraph 2.2.4. "

Select Running Time
for Pump

15, 30, 45, 60, 90 sees.
Time = ?

The operators now being prompted to select and enter the time that the pump w* run prior to any reading
being logged. Determination of this penod should be based on the local conditions - length of tube gas
concentrations etc. The length of pump running time which can be entered is limited to the alternatives shown
on the screen.

2.2.7 When two digits have been entered, the screen wil change to -

Select Running Time
for Pump

15, 30, 45, 6U, 90 sees.
Time = 30 0-Exit

The operator should now press key 0 to confirm the pump running time. If the entered pump running time
is not one of the available choices, the dispiay will revert to that shown at the beginning of paragraph 2.2.6
in order that another attempt may be made to enter a valid time.

Z2.8 When key 0 - Exit has been pressed, the dispiay wil confirm that a logging sequence has been initiated thus -

CH4 01.4%
CO2 00.3%
O2 20.5% 1-LEL%
"H2O + 400 0-Stop Log



r
During a togging sequence, the 15 minute "auto power ofT faciity is inhibited and current data wfll be displayed
tor as long as logging is allowed to continue.

Starting and stopping of the aspirator pump wffl be automatic and under the control of the Gas Analyser.

2.2.10 The operator may view concentrations of Methane expressed as a parctntaga LEL without disturbing the
logging sequence by pressing Key 1 whilst the previous screen is displayed, thus -

01.4 CH4
w %Gas

%LEL 0 - Exit

2.1.11 To stop a logging sequence, the following procedure should be adopted.

Whist the above screen is being displayed, press key 0 - Exit The screen described in paragraph 2.2.8 wll
return.

CH4 01.4%
CO2 00.3%
O2 20.5%
"H2O + 400

1-LEL%
0-Stop Log

2 .̂12 Key 0 - Stop Log should now be pressed and confirmation wfll be provided by the brief message -

Logging Stopped!

prior to the operator being returned to the Main Menu. All data gathered during data logging will have been
automatically stored in the memory of the Gas Analyser.

tf the readout battery is allowed to totally discharge during logging, then the last few readings should be
discarded.
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WARNINGl-Do NOT use
in confined spaces,
-unit NOT certified
Intrinsically safe.

(Appears for 5
seconds)

Geo Group Inc.

I-R Gas Analyser
1/6 Contrast 0-Exit

Press 1 or 6 to.
adjust contrast Press 0

V

1 -

3"-*
4 -

1 >:,,:"•:•::-

General Utj j j t ies
Read-'Qa»fLa¥e|3.
V i e w / P r i nT D at a " '
Download Data
—————— 1 ——————— '

Main
Menu

**^:^^fo i IGeneral Utilities View/print
Data

CH4 01.4%
C02 00.3%
O2 20.5%
•H20 + 400

1-LEL%
5-Pump 3Q&
6-Store
8-Log 0-Exit

T
Press 8i

^Please Enter IDC
t - Numbers/Letters

IDC 1

Enter B character code, letters and numbers

^Please Enter IDC
* • Numbers/Letters

IDC ABCD 1234
0 - Store

I
Press 0

i
Enter Required
Logging Interval

Min 5. Max 60 minutes
Interval - ?

Enter 2 digits

Invalid Interval

Enter Required
Logging Interval

Min 5, Max 60 minutes
Interval = 15 0-Exit

Press 0

Contjnue on next page

Download Data



Continued from previous page

Invalid time

Select Running Time
for pump

15, 30, 45. 60. 90 sees.
Time - ?

I
Enter 2 digits

Select Running Time
for pump

15, 30, 45, 60, 90 sees.
Time - 30 0-Exit

I
Press 0

CH4 01.4%
COz 00.3%
Oz 20.5%
"H20 +400

1 - %LEL
0 - Stop Log

L
Press 1

I
Press 0

01 .4% IE
028%LEHL

isaslsa
O-Exit

Pre«s 0

Logging Stopped!
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3. View/Print Data
This sectkxi of the manual describes how to scan or obtain a hard copy of data which has previously been
stored in the memory of the Gas Analyzer.

From the Main Menu, press key 3 - View/Print Data.

The view/Print Menu will appear

Please Select
1-View Data
2-Print Data
0-Main Menu

unless no data has been stored, in which case the message

NO DATA
AVAILABLE

wft briefly appear, prior to an immediate return to the Main Menu.

3.1 View Data

3.1.1 From the View/Print Menu,

Please Select
1-View Data
2-Print Data
0-Main Menu

Select key 1 - View Data The following screen will appear.

3.1.2

View Data

1-With Specific (DC
5-AII data

This screen enables the operator to select for viewing only data which has been stored with a specific (DC
(Identity Code). All other data wll be ignored.

This facility can be used to avoid scanning through irrelevant data if, for example, data from only one borehole
or one site is to be examined.



If key 1 (Specific IDC) is pressed then only data for the particular IDC chosen wfll be presented.

If key 5 (All data) is pressed, then the entire memory of the Gas Analyzer wil be presented in chronological
orrJet

3.1.3 Assuming that only data with a specific Identity Code is required, now press key 1 - With Specific IOC.

Please Enter IDC
Q '^f&:ft~?'<<~<'-'*'-^v!r*'>"«f.i+~-~*Mt .- -Numbers/Letters

IDC~T

This screen now asks the operator to enter the chosen IOC. The code should be entered as prompted by the
question mark. Use the Rubout Key (Key 0, keep it pressed) to correct any errors. The unit will display the
first four characters of the last IDC entered , which can be deleted if necessary. See Pages 28-29 for a full
explanation of code entering facilities. When eight characters have been entered, the message '0 - Exit" wil
appear in the lower left hand comer of the screen, thus -

Please Enter IDC
- Numbers/Letters
IDC ABCD 1234

0 - Store

Key 0 - Store should now be pressed. If data with the entered IDC is not present in the memory of the unit,
then the message

Cannot find
IDC ABCD 1234

1 - AnotherlDC 0-Exit

wfll appear.

3,1.4 If key 1 - Another IDC is now pressed, the operator wfl) be returned to the screen in paragraph 3.1.3 for another
attempt at entering a valid IDC. If key 0 - Exit is now pressed, the operator wfll be returned to the View/Print
Menu.

Please Enter IDC
9 -Numbers'/Letters

IDC~ABCD 1234
0 - Store



3.1.5 When key 0 - Exit is pressed from the screen

Use these keys
2-Go to first o -Exit
7-Go to last ^4,
Any key to Continue

and data with the chosen IDC is present in the memory, then a screen describing how to search through wfll
be presented to the operator, thus

| CH4 03.5%
CO2 12.6%
O2 20.7%
"H2O + 400

v — - ————————————

Corrected
ID ABCD1234
Taken 12:45 i

06/24/90
-——————————————————————.— ——•;

The various faclities described in this screen will not be functional until data is being scanned. Thus press any
key to continue and a screen similar to the following one wil appear

3.1.6 The above screen is chronologically the first data which is available. (If a specific IDC was entered. It will be
chronologically the first data available wruch has that IDC).

The various concentrations On terms of percentage gas) of sampled gases are being displayed, together with
the Identity Code, and time and date at reading. The data can be searched as follows

• Press ; (key 6) to view the nexl reading in chronological order.

• Press f (k*Y 1) to v»ew the previous reading in chronological order.

• Press key 2 to view the first reading in chronological order.

• Press key 7 to view the last reading in chronological order.

Please Select
1-View Data
2-Print Data
0-Main Menu

Please note that unless the particular Gas Analyzer which is being used has been fitted with relevant options,
then Oxygen percentage and atmospheric pressure may not be displayed.

3.1.7 When all required data has been viewed, press key 0 - Exit to return to the View/Print Menu.



WARNINGI-Do NOT use
in confined spaces,
-unit NOT certified
intrinsically safe.

(Appears for 5
seconds)

Geo Group Inc.

I-R Gas Analyzer
1/6 Contrast 0-Exit

Press 1 or 6 to
adjust contrast' Press 0

1 - General Utilities
2 - Read Gas Levels

4 - Download Data

I
General Utilities Read

Gas Levels

Please Select
1 -View Data
2-Print Data
0-Main Menu

(if no data)

I

-Press 1

View Data

1-With Specific IDC
5-AII data

I
Press 2

I
PressO

Print Data
See Section 3.2

_L
Press 1 Press 5

Enter IDC to view
'si -Numbers/Letters

IDC ?

Use these keys
2-Go to f irst 0 - Exit
7-Go to last T i - Scan

Any key to continue

Press Any Key
Enter IDC

Enter IDC to view
Q - Numbers/Letters

IDC ABCD 1234
0 - Store

CH4 15.3%
C02 20.8%
02 7.1%
Mb 997

Corrected
ID 2468 1234
Taken 09.45

10/05/90

I
I

Press 0
Use keys Tl, 2, 7 to view data

InvaJid IDC Valid IDC
PressO

Com on next page



Continued from previous page

Cannot find
ID 2468 1234

1-Another IDC 0 - Exit

Press 1 Press 0

Use these keys
2-Go to first 0 - Exit
7-Go to last T I- Scan

Any key to continue

Press Any key

CH4 03.5%
CO2 12.6%
O2 20.7%
"H20 +400

Corrected
ID ABCD1234
Taken 12.45
06/24/90l ————————— J

Use keys 14,2, 7, to viewdata
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3.2 Print Data
From the View/Print Menu

Please Select
1-View Data
2-Print Data
0-Main Menu

Select key 2 - Print Data. The following screen wil appear.

Print Data

1-With Specific IDC
5-AII data

The screen aUows the operator to select for printing only data which has been stored with a specific IDC
(Identity Code). All data stored with other Identity Codes wfll be ignored.

Thus, if key 1 (Specific IDC) is pressed then only data with the particular IDC chosen wfll be printed. If key 5
(All data) is pressed, then the entire memory of the Gas Analyser wil be printed in chronological order.

3.2.3 Assuming that only data with a specific identity code is required now press key 1 - With Specific IDC.

Please Enter IDC
§ - N unifiers/ Letters

This screen now asks the operator to enter the chosen IDC. The code shoukj be entered as prompted by the
question mark. Use the Rubout Key (Key 0, keep it pressed) to correct any errors. The unit wil display the
first four characters of the last IDC entered, which can be deleted if necessary. For a full explanation of the
code entering facilities see pages 28-29.

3.2.4 When eight characters have been entered, the message "0 - Store" wfll appear in the lower right hand comer of
the screen, thus -

Please Enter IDC
-Numbers/Letters
IDC ABCD 1234

0 - Store
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Key 0- Store should now be pressed .If data with the entered IDC is not present in the memory of the unit,
then the message

Cannot find
IDC ABCD 1234

1 - AnotherlDC 0-Exit

will appear.

If key 1 - Another IDC is now pressed, the operator will be returned to the screen in paragraph 3.2.3 for another
attempt at entering a valid IDC

If key 0 - Exit is pressed, the operator wil be returned to the View/Print Menu.

When key 0 - Store is pressed from the screen

Please Enter IDC
Q - Numbers/Letters

ABCD 1234
0 - Store

and data with the chosen IDC is present in the memory, then an attempt wil be made to print data.

3.2.7 For printing to occur successfully the following conditions must be satisfied.

• A printer with a serial interface eg Diconbc model 150 must be connected correctly to the
communications port of the Gas Analyser.

• Printer Settings - Your printer must be set to these ratings -

Baud Rate
Handshake
Parity
Data bits
Stop bits

2400
RTS/CTS
None
8
1

If you are not sure how to alter your printer settings, please consult your printer manual.

• RS232C Communications Lead - the lead used to connect the Gas Analyzer to the printer must be the type
supplied by Geo Group Inc.

• A sufficient supply of continuous fan fold paper must be available and correctly fitted In the printer.

3.2.8 If an attempt at printing Is made and the above conditions are not satisfied, then the following message
wil appear.



PRINTER ERROR
CHECK-Connections
Paper Supply etc?

6-Retry 0 - Exit
If the attempt at printing is to be aborted, press key 0 - Exit and the View/Print Menu will appear.

33.9 tf another attempt at printing is to be made, check again that the conditions for printing are fuifiled and then
press key 6.

If the conditions are not satisfied the screen in paragraph 3.2.8 will reappear

If, however, the printing conditions are satisfied, then the message

Printing - Please Wait

wll be displayed. This message will remain on screen whist printing is taking place.

3.2.10 The print formal is

Time Date IDC %CH4 %CO2 %O2 "HaO

12:45 06/2490 ABCD 1234 03.5 12.6 20.7 +400

If a specific IDC has been selected, the printout wil give data in chronological order for that IDC.

If no IDC has been selected, the printout will be in stnct chronological order.

3.2.1 When all relevant data has been pnrtted the message

Printing Complete

0 • Exit
wfll appear

If key 0 - Exit is pressed, the View/Print menu wil re-appear.



WARNINGI-DO NOT use
in confined spaces,
-unit NOT certified
intrinsically safe.

(Appears for 5
seconds)

Geo Group Inc.

I-R Gas Analyzer
1/6 Contrast 0-Exit

Press 1 or 6 to
adjust contrast' TPress 0

53-
1 - General Utilities

Gas Levels

General Utilities

Please Select
1 -View Data
2-Prlnt Data
0-Main Menu

(if no data)
1

View Data
See Section 3.1

Press 1 Press 2 PressO

Print Data

1-With Specific IDC
5-AH data

I
Press 1 Press 5

Press Enter IDC
£ - Numbers/Letters

IDC ?

Enter IDC

Printer Error!
Check-Connections,

Paper Supply etc?
6 - Retry 0 - Exit

^ Please Enter IDC
5 - Numbers/Letters

IDC ABCD 1234
0 - Store

Press 0

Invalid IDCValid IDC

Com. on nexl page Cont. on next page

Press 6 Press 0

(If conditions not correct)
Of conditions correct)

Printing - Please Wait
_L

Printing Complete
0-Extt

Cont on next page
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Valid IDC Invalid IOC

Please Enter IDC

IDC~A¥CD~1234
0 - Store

Press 0 Press 1

Printer Error!
Check-Connections,

Paper Supply etc?
6 - Retry 0 - Exit

Press 0 Press 6

A
Printing Complete

Of conditions not correct)

(If conditions correct)

Printing - Pleata Wait

Printing Complete
0-Exit

Press 0

PrvttO



4. Download Data
This section of the mar.̂ al describes how to download data stored in the memory of the Gas AnaJyzer to a
suitable IBM PC or compatible computer that is running Geo Group Inc. Universal Download Software
(UNI_DOWN).

This software accepts the data from the Gas Analyzer in binary format and converts It into ASCII format
(raftered to as CSV in the UNI_DOWN program) which is then suitable for importing into most popular
spreadsheet programs e.g. LOTUS 1 -2-3 or SuperCalc. For more information, consult your spreadsheet
program manual on importing different file formats.

Note: for users of spreadsheet programs the correct file importing option is defined on the screen as
•Numbers".

4.1 Download Data Operation

. To achieve successful downloading of data it is advisable to be familiar with the operation of the UNI_DOWN
software program you are running on the computer. Please refer to the relevant section of the operating
manual supplied with the software in conjunction with this manual In addition, the computer provides
on-screen help when you proceed with the operation.

The download function allows you to download all data in the Gas Analyzer memory or selected data only.
Selected data is chosen by specifying either the 8 digit identity code or the time/date of the reading.

4.1.1 Turn on the computer and load the UNI_DOWN software program. The following screen wil appear on your
computer -

1 —————————————————— - ——— - ———————————————————————— .^
Universal Download Program (version 4.7 20/11/91 IBM PC/XT/PS2)

Details: This option allows data to
be transferred from GA 90 Hand Held
Gas Readouts. Data is stored in a
form suitable for import into most
popular spreadsheets. See manual
or details on the 'Numbers* format

Select 1_DTU/VWR

2_JNTERROGATOR

3-INCUNOMETER

4,_GAS READOUT

Geo Group Inc.

Use cursor keys to select Press RETURN to complete. Press ESC to abort
l

4.1.2 Turn on the Gas Analyzer and connect to the computer with a RS-232 lead. This lead can be supplied by Geo
Group Inc. manufactured to your particular computer connection port specification.

From the main menu press key 4 - Download Data , the following screen wil appear on the Gas Analyzer for
the duration of the download operation (see over page) -
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RS-232 MODE

Awaiting Instruction
from computer

4.13. From the computer select option 4 GAS READOUT and press the Return key of your computer. The computer
wil then download data to its memory, during this process a countdown of readings wil be displayed briefly
on the right hand side of the computer screen -

Readings Downloaded

00150

When all data is in the memory of the computer, but not yet stored to disc, the following screen will appear -

Universal Download Program (version 4.7 20/11/91 IBM PC/XT/PS2)

Please prepare to Download from the
Hand Held Gas Readout :-

1) Switch on the unit.
2) Connect RS-232 link.
3) Press Key "0"
4) Enter RS-232 Mode by pressing

key "4'.
5) Wait for data to be received.

Waiting

Press RETURN to download all data from
the Unit Press T to examine data. It is
also possible to store only data baaed on
the following •: borehole, time and date.
Using the - - keys position the cursor
then enter the correct digit Only files
where the data entered corresponds to
the data in a file will be downloaded.
Where "X1 equals any digit

Code Tune Date
XXXXXXXX XXJCX XX/XX/XX

Geo Group Inc.

Use cursor keys to scan data. Press ESC to return to file selection.

4.1.3 The UNI_DOWN program now provides you with the option to store to disc all data or selected data. In addition,
by pressing the "?" key of your computer you can view all the data downloaded from the Gas Analyzer.

To Store all data, simply press the Return key on the computer.

To Store selected data based on the identity code or time/date, use the computer keys «- -» to position the
highlighted cursor over the X characters and enter the desired code or flme/date. tf you do not need to enter
an identity code but only the time or date, then leave the X characters in place (and vice versa If you do not
require an entry for the time or date).

When you have decided which data is to be stored to disc, selected data or all data, press the Return key on
your computer and the stonng to disc process wil commence.



4.1.4 Whenthe storing process has finished the following screen wil appear on your computer
The screen requests you to input a filename to identify the readings computer.

x-— ————— ——————————————— . — _ — ————

Universal Download Program (version 4.7 20/11/91 IBM PC/XT/PS2)

Please prepare to Download from the
Hand Held Gas Readout :-

1) Switch on the unit
2) Connect RS-232 link.
3) Press Key "0"

I 4) Enter RS-232 Mode by pressing
key "4".

5) Wait for data to be received.

Press RETURN to download all data from
the Unit Press 7f to examine data, tt is
also possible to store only data based on
the following -: borehole, timeand date.
Using the «- -* keys position the cursor
then enter tht correct digit Only files
where the data entered corresponds to !

Filename: .._......

Code Tune Date
XXXXXXXX XXJCX XX/XX/XX

G«o Group Inc.

Press Rb I UHN to complete. Press ESC to abort

4.1£ The filename can be up to 8 characters long, plus 3 for an extension of your choice. In addition you can type in a
directory path before the filename to locate the data file wherever you like in the memory of your computer.

Note: It is advisable to use the conventional extension ".PRN" if you want to import the data fles into most
popular spreadsheets.

For example-

C:\GASREAD\SECT12\F1LEABC1.PRN

The filename and directory path chosen must not exceed 30 characters.

When you have completed the filename and directory path, pressing the Return key of your computer stores
the data on your computer. The computer screen writ return to the screen shown in paragraph 4.1.2 ready to
download more selected data if required.

If you have completed downloading aJI the necessary data and wish to disconnect the Gas Analyzer from the
computer, press the computer ESC key and the program will return to the first screen shown in paragraph
4.1.1.

The Gas Analyzer can now be disconnected and the screen will return to the main menu



r
Computer Qparation Gas Analyser Operation

Turn on your computer and load
UNI DOWN software

2-XIUM.IMII.H

J.JNCLHOMETB*

*_OAS READOUT

U_ __u u,i IP rr-r1 Pm« RETURN <a oonipMc. Pra« ESC to teon.

Select option 4 - Gas Readout

Turn on the Gas Analyzer and
connect to the computer using a
suitable RS-232 lead.

When key, 4 - Download Data, is
pressed control of Gas Analyzer Is
taken over by computer and data Is
downloaded - the readings total will
accumulate on the right hand side of
the computer screen.

(Appears
for 5

seconds)

Ura»»M' OoMVocd ftoynn > •r»jr <J l*n 1^0 BU PCffT^S) ^
to OOMtf*Md tram Vw

11 > «Lfi on
2 Coma RS-ZB inn.

K»»-4-
| MM tore

GcoGiDuolnc.

Cont on nexl page

WARNINGI-Do NOT use
In confined spaces,
-unit NOT certified
intrinsically safe.

Geo Group Inc.

I-R Gas Analyser
1/6 Contrast 0-Exit

I
Press 0

1 - General Utilities
2 • Read Gas Levels

4 • Download Data

Press 4

RS-232 Mode

Awaiting Instruction
from computer



Continued from previous page

Downloading is now complete,
but data is not ytt stored to disc
- choose to store all data or
selected data to disc.

__________K3

Continued from previous page

N«na H«d Off finnan :

a Coma ftS-ZB m.
lPr^.K^y-0-
<t i««r RfrgB Mea» By fiimiriy
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COM
XXXXWW XXXK xx/xx/xx

. Prwl ESC to fit* l

Press ? - to view the data
downloaded (but not yet
stored to disc)

Press Return to
store all data to
disc.

Enter specific
identity code and or
time/date to store
selected data. Press
Return to enter.

Enter Filename with extension
(and directory path if required).

oraom to Draaranan tnjm ffM
hand hwd O« nunrii :•

.
2} Gorvwa RS-Z33 ttfxt.>p>«iK«vtr
4) £nar RS-Zt? Uoo« fty

Coo.
XXXX JCOOc

Prwa ESC lo

Press Enter

Data Stored to disc

Select more data for
storing to disc.

Press ESC key to return to main menu
and disconnect Gas Analyzer. This
completes the download operation.

1 - General Utilities
2 - Read Gas Levels

4 • Download Data
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01/19/98 10:19 01 970 869 2932 HACH COMPANY @005 005

IRON, FERROUS (0 to 3.00
Method 8146

For water, wastewater, and seawater

1,10 Phenanthroline Method* (Powder Pillows or AccuVac Ampuls)
Using Powder Pillows

1. Enter the stored
program number for
Ferrous iron (Fe2">
powder pillows.

Press: PflQM
The display will show:

PRGM ?
Note: Analyze samples as
soon as possible to prevent
oxidation of ferrous iron 10
ferric iron. which is not
determined.

2. Press: 33 ENTER
The display will show
mg/L, Fe and the
ZERO icon.

3. Fill a sample cell
with 25 mL of sample
(the blank).

4. Place the blank into
the cell holder. Tighty
cover the sample cell
wiih the instrument cap.

5. Press ZERO 6. Fii! moiner sample
The cursor w,Jl move to cd! wltj" ~5 !r-L

the r.ghi, men the
display will show:

0.00 mg/L Fe

of samp.e

7. Add che contents of
one Ferrous Iron
Reagent Powder Pil low
to the sample cell (the
prepared sample). Cap
ace invert to mix.
Note: Undisiol^ed ponder
doe! not affec: accuracy.

8. Press

TIMER ENTER

A three-rrunute reaction
period will begin.
Note: An orange color will
form if ferrous iron u
present.

iroTi Standard Method! for ;nr Liamtnaiior, of Watrr and Wastewater
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IRON, FERROUS, continued

9. Place the prepared
sample into the cell

10. Press: READ
The cursor will move to

holder. Tightly cover the ^6 right, then the result
sample cell with the
instrument cap.

in tng/L ferrous iron will
be displayed.
Note: Standard Adjust may
be performed usir.g a
prepared standard (see
Section I).

Using A ecu Vac Ampuls

PROM
7

ABS %T|
3

!\ A8S %fl

ENTER

1. Enter the stored
program number for
ferrous iror. (Fc~*)-
AccuVac arapu.s.

Press: PRGM

The display will show:

PRGM ?
.\oie: ,\nalvze samples as
soon as possible to present
airoxtdaiion of ferrets iron
to fern;, which u no!
determined.

2. Press 33 ENTER

The display wil l show
mg/L, Fe and the
ZERO icon.

3. Fill a sample cell
with at least 10 mL of
simple (the blank).
Collect ar. leas: 40 mL ot"
simple in a 5G-mL
be axer.

4. Place the blank, into
the cell holder. Tightly
cover the sample cell
with the instrument cap.
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01/19/98 10:18 970 869 2932 EACH COMPANY 31003/005

1RON,

rs-— L^r^H
The cunor will move to wifh ̂ ^e.
thCrighU^ NoU:Keep.Henpdisplay will show. ^^ wW(, |fcf

0.00 mg/L Fe ^ compLetely.

7. Quickly invert the
ampul several times to
mix. Wipe off any liquid
or fingerprints.
No*: Undusoked powdtr
does not afftct accuracy.

8. Press:
TIMER ENTER

A three-minute reaction
period will begin.
Nott: An orange color
will form if ferrous iron
is present.

10. Press READ
move to9. Place the AccuVac

ampul into the eel'. The cursor
holder. Tightl) cover the tne nght. then tne result
sample cell w.th me m mg/L fem)us u^n ̂ \\
insrrumen cap. be displayed.

\OU: Standard Adjust may
be performed *sinf a
prtparrd standard (ice
Standard Adjust m

I t
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IRON, FERROUS, continued

Sampling and Storage
Ferrous iron must be analyzed immediately and cannot be stored. Analyze
samples as soon as possible to prevent oxidation of ferrous iron to ferric
iron, which is not measured.

Accuracy Check
Standard Solution Method
Prepare a ferrous iron stock solution (100 mg/L Fe2*) by dissolving
0.7022 grams of ferrous ammonium sulfate, hexahydrate, in deionized
water. Dilate to 1 liter. Prepare immediately before use. Dilute 1.00 mL of
this solution to 100 mL with deionized water to make a 1.00 mg/L
standard solution. Prepare immediately before use.

Run the test using the 1.00 mg/L Fe2- Standard Solution by following
either the powder pillow or AccuVac procedure. Results should be
between 0.90 mg/L and 1.10 mg/L Fe2*.

Method Performance
Precision
In a single laboratory using an iron standard solution of 2.00 mg/L Fe2*
and rwo representative lots of powder pillow reagents with the instrument,
a single operator obtained a standard deviation of ±0.017 mg/L Fe2*.

In a single laboratory using a standard solution of 2.00 mg/L Fe2* and two
representative lots of AccuVac ampuls with the instrument, a single
operator obtained a standard deviation of ±0.009 mg/L Fe2*.

Estimated Detection Limit
The estimated detection limit for program 33 (powder pillows and
AccuVac Ampuls) is 0.03 mg/L Fe. For more information on the
estimated detection limit, see Section 1.

Summary of Method
The 1,10-phenaninro'nne indicator in Ferrous Iron Reagent reacts with
ferrous iron m the sample to form an orange coior in proportion lo the iron
concentration. Feme iron does not react. The feme uon (Fe3*)
concentration can be determined by subtracting the ferrous iron
concentration from the results of a total iron test.
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IRON, FERROUS, continued

REQUIRED REAGENTS & APPARATUS (USING POWDER PILLOWS)
Quantity Required

Description Per Test Units Cat. No.
Ferrous Iron Reagent Powder Pillows..................... 1 pillow................ 100/pkg............ 1037-49
Sample Cell, 10-20-25 mL, w/ cap ......................................................._..6^>kg..........24019-00

REQUIRED REAGENTS & APPARATUS (USING ACCUVAC AMPULS)
Ferrous Iron Reagent AccuVac Ampuls.................. 1 ampul.................. 25/pkg ..........2514C-25
Beaker, 50 mL............................................................... 1 ...........................each.............JOO-41

OPTIONAL REAGENTS
Ferrous Ammonium SuJfate, hexahydrace ................................................. 113g......... 11256-14
Water, deionized........................................................................................... 4 L ..............272-56

OPTIONAL APPARATUS
AccuVac Snapper Kit ..................................................................................each ..........24052-00
Balance, analytical. 115 V...........................................................................each..........26103-00
Balance, analytical. 230 V...........................................................................each ..........26103-02
Clippers, for opening powder pillows.........................................................each..............968-00
Flask, volumetric. 100 mL, Class A............................................................each ..........14574-42
Flask, volumetric, 1000 mL Class A..........................................................each..........14574-53
Pipet, volumetric, Class A. 1.00 mL...........................................................each _....... .14515-35
Pipet Filler, safety bulb ............................................................................each ..........14651-00
Weighing Boat............................................. .........................................500/pkg..........21790-00

For Technical Assistance, Price and Ordering
In OK U.SA.—Call 800-U7-42i4
Outside the L.S^V—Contact (be H*ch o{Bcc or dlttnbutor terving you.
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Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

Site Name: Blackwell Forest Preserve Landfill (Blackwell) Site Contact: DuPage County Forest Preserve District (FPD) Telephone: (630) 790-4900

Location: Winfield Township, DuPage County EPA Contact: Michael Bellot Telephone: (312) 353-6425

EPA I.D. No. ILD 980 606 305 Prepared By: Judy Wagner Date: 01/20/98

Project No. 030 008401 RA Date of Proposed Activities: March 1998

Objectives:

Tetra Tech EM Inc. (Tetra Tech) will oversee operations by the
contractor for FPD during (1) investigation of the north storm water
collection pipe, (2) remedial action (RA) activities, and (3) quarterly
groundwater monitoring sampling. Soil, surface water, and sediment
split samples will be collected. Tetra Tech will oversee the collection
of these samples and obtain split samples. In addition, Tetra Tech
will collect groundwater and leachate samples for analysis of volatile
organic compounds (VOC), semivolatile organic compounds, and
geochemical indicator parameters as described in the field sampling
plan and will measure methane, carbon dioxide, and oxygen in soil
gas to assist EPA in evaluating the rate of in situ degradation (natural
attenuation) at the site.

Site Type: Check as many as applicable.

I | Active

I X 1 Inactive

I I Secure

I | Unsecure

I | Enclosed space

QQ Landfill

I I Uncontrolled

I I Industrial

I I Recovery

I I Well Field

I I Unknown

I I Gasoline service station

I I Other (specify)

Site Description and History: The Blackwell site is located in Section 26, Township 39 North, Range 9 East, DuPage County, Illinois. The Blackwell site is part
of the Blackwell Forest Preserve and is owned by FPD, the potentially responsible party (PRP) for the site. The landfill occupies approximately 40 acres within
the Blackwell Forest Preserve. A hill more than 100 feet above ground level is present at the site. The hill and lakes (former gravel pits) at the site are now a
recreational area. Contaminants are migrating from the landfill into groundwater and toward nearby drinking water wells. There is no known surface water
contamination. Leachate and landfill gas pose the most significant risks to human health and the environment.

Landfill construction began in 1965. The original landfill design called for a series of 1-acre, clay-lined cells to be built with a leachate collection system Upon
the completion of each cell, clay covers and side berms would be constructed for the next level of refuse. The clay covers served as the liners for the overlying
cells as landfill construction proceeded upward. Significant deviations from the original design are known to have occurred, including the addition of at least one
cell, lack of a clay liner in one cell, lack of the leachate collection system, and cells considerably larger than 1 acre. The cover material ranges from 2 to 60 feet
thick. In addition to clay, the cover also contains topsoil, silt fill, sand and gravel fill, gravel fill, and some refuse.

The site was proposed for inclusion on the National Priorities List (NPL) in June 1988. It was placed on the NPL in February 1990. In accordance with an
administrative order by consent (AOC) signed by EPA and FPD in September 1989, FPD conducted a remedial investigation and feasibility study to determine
the nature and extent of contamination, assess risks to human health and the environment, and evaluate technologies for landfill closure. Based on the remedi I
investigation results, various petroleum related and chlorinated VOCs have been detected in groundwater downgradient from the landfill on FPD property Tw
monitoring wells near FPD's property line exceeded maximum contaminant levels during one sampling event. In addition, three contaminants detected in priv^e
wells downgradient from the site were among five contaminants detected in bedrock monitoring wells downgradient from the landfill. These private wells dr

remedial design and RA activities for landfill closure W

I O iOAHCS CX)HJ f l f iB401HA [II A C u w f l MSP



I Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

Waste Management Practices:

The landfill accepted approximately 1.5 million cubic yards of household refuse and light industrial waste from about 1965 through 1973. Some refuse may
have been incorporated in the cover material until 1975. Wastes disposed of at the landfill include 8,000 tons of dry sludge from the Metropolitan Water
Reclamation District of Greater Chicago; daily trash from Owens-Illinois of St. Charles, Illinois, a glass manufacturing facility; and trash of unknown composition
from Kroehler Manufacturing of Naperville, Illinois. Approximately 3 to 4 tons of refuse per day were disposed of in the landfill.

Waste Types: Liquid Solid Sludge Gas I 1 Unknown I 1 Other

Waste Characteristics:

| | Corrosive

[ X I Toxic

| | Inert

| | Ignitable

[ x I Flammable

[ x I Volatile

[ | Reactive

I J Radioactive

[ J Unknown

r~] Other

Hazards of Concern:

I ~| Heat stress

[ X I Cold stress

| X I Explosive/flammable

| | Oxygen deficient

| | Radiological

[ | Underground storage tanks

I 1 Surface tanks

I | Buried utilities

I | Overhead utilities

| | Biological

| | Noise

I | Inorganic chemicals

I X I Organic chemicals

[ X | Heavy equipment

I | Other Ispedfyl ____

Fire or Explosion Potential: ( I High Medium | | Low | | Unknown

I 1030AHCS10UB4 008JOIHA [ H A C K W t L HSF'
01 -16-9B Page 2 of 12



I Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

Chemical Products Tetra Tech EM Inc. Will Use or Store On Site (Attach a Material Safety Data Sheet [MSDS1 for each item)

Alconox

Nitric acid

Sulfuric acid

Sodium hydroxide

Other ispeciiyi Hydrochloric acid

| [ Other (specityl

\ | Other Ispecilyl

| | Other Ispeci/yl

I I Other {specify!

[ | Other Ispecilyl

[ 1 Other (specify!

[ I Other Ispecifyl

>O30AHCS\OOb-l OOB40HIA'Bl A f K W E L
l I f i 'Qfl



Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

Chemicals Present at Site

Leachate
2 Butanone

Acetone

4 Methylphenol
(p-cresol)

1 ,4 Oichlorobenzene

Tnchloroethene

Landfill gas

Toluene

1 ,2-Dichloroethene

Tnchloroethene

Vinyl chloride

Xylenes

Methylene chloride

Tetrachloroethene

Highest Observed
Concentration

(specify units and
media)

17,000 pig/L

10,000 ^g/L

17,000 A<g/L

940 ^g/L

720^9/L

92 ppm

46 ppm

28 ppm

21 ppm

1 7 ppm

1 7 ppm

1 7 ppm

PEL/TLV
(specify

ppm or mg/m3)

200 ppm

1,000 ppm

5 ppm

75 ppm

100 ppm

200 ppm

200 ppm

100 ppm

1 ppm

100 ppm

500 ppm

100 ppm

IDLH
(specify

ppm or mg/m3)

3,000 ppm

2,500 ppm

250 ppm

1 50 ppm

1,000 ppm

500 ppm

1,000 ppm

1 ,000 ppm

No data

900 ppm

2,300 ppm

1 50 ppm

Symptoms and Effects of Acute Exposure

CNS depression; irritates eyes, skin, and nose;
headache and dizziness; dermatitis

CNS depression; irritates eyes, nose, and throat;
headache and dizziness; dermatitis

Irritates eyes, skin, and mucus membranes; CNS
effects, pancreas damage
Irritates eyes; profuse rhinitis; headache; liver and
kidney injury; CARC

CNS depression; irritates eyes and skin; headache;
liver injury; CARC

CNS depression; irritates eyes and nose; fatigue;
weakness; liver and kidney damage

CNS depression; irritates eyes and respiratory
system

CNS depression; irritates eyes and skin; headache;
fatigue; liver injury; CARC

CNS depression; weakness; abdominal pain; enlarged
liver; CARC

CNS depression; irritates eyes, skin, throat, and
nose; dizziness; dermatitis

CNS depression; irritates eyes and skin; fatigue;
CARC

CNS depression; irritates eyes, nose, and throat;
nausea; dizziness; headache; CARC

Photo-
ionization
Potential

(eV)

9.54

9.69

8.97

8.98

9.45

8.82

9.65

9.45

9.99

8.56

11.32

9.32

Notes Table represents chemicals found <n significant quantities on several occasions. Source: Warzyn 1994. Final Remedial Investigation Report for Blackwell Landfill NPL Site December

CARC = Carcinogenic IDLH = Immediately dangerous to life or health
CNS= Central nervous system mg/m1 = Milligram per cubic meter
uV - Elect ron volt PFl - Permissible exposure limit

ppm = Part per million
TLV = Threshold limit value
pg/L = Microgram per liter

L 'OJOAHLb UUB-1 LW8-1O1RA Hi Ai>/,u KbP /K in 4 of 1?



Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

Field Activities Covered Under This Plan
Level of Protection

Task Description Type

1 Observe RA field activities and investigation of the north storm
water pipe; observe quarterly monitoring sampling; and observe
collection of samples of leachate, groundwater, soil, surface
water, and sediment

[ J Intrusive

I X I Nonintrusive

Primary

D

I | Modified

Contingency

[~Xl C | | D

I 1 Modified

Date of Activities

March 1998

Collect groundwater and leachate samples, and measure
methane, ce bon dioxide, and oxygen in soil gas; obtain split
samples of surface water, sediment, and soil

[ xl Intrusive

| | Nonintrusive

C Q

Modified

nri c i i
I | Modified

March 1998

Site Personnel and Responsibilities (include subcontractors)

Employee Name and Office Code_________ Task Responsibilities

Kevin Schnoes (Field Team Leader and Site Health and
Safety Off icer ISHSO])

Eric Monschein (Field personnel)

Kostas Dovantzis (Site Manager)

1, 2

1, 2

1, 2

Field Team Leader: Directs field investigation activities, makes site manager aware of
pertinent project developments and plans, and maintains communications with client as
necessary.

SHSO: Ensures appropriate personal protective equipment (PPE) is available and
enforces proper utilization of PPE by on-site personnel, suspends investigative work if
believes site personnel are or may be exposed to an immediate health hazard,
implements the health and safety plan, and reports to EPA and site manager any
observed deviations from anticipated conditions described in the plan.

Field Personnel: Completes tasks as directed by site manager, field team leader, and
SHSO. Follows all procedures and guidelines established in the Tetra Tech health and
safety program plan.

Site Manager: Directs all project investigation activities

I .0:iOARCS.OOB4 U)H4U 1 HA Bl A> KWt l MSP



' Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

PROTECTIVE EQUIPMENT: Indicate type or material as necessary lor each task

Tasks:

Level: [~1

Primary

RESPIRATORY
I x I Not Needed

| | APR:

| | Cartridge: __

| | Escape Mask:

( | Other: ____

HEAD AND EYE
[ | Not Needed

[ x I Safety Glasses:

[ | Face Shield: _

I I Goggles: ___

| x I Hard Hat: ___

[ | Other: _____

FIRST AID EQUIPMENT
| | Not Needed

| x I Standard First Aid Kit

[ | Portable Eyewash

OTHER

2

D | | Modified

[ | Contingenc\

Not Needed

(specify): Cold-weather gear

PROTECTIVE CLOTHING
|" 1 Not Needed

[ x I Tyvek Coverall: _

[ J Saranex Coverall:

[ ] Coverall: _____

[ | Other: _______

GLOVES
[ | Not Needed

[ x I Undergloves: N-DEX

[ ] Gloves: _______

| ~| Overgloves: _____

BOOTS
[ | Not Needed

He] Boots: Steel Toe/Steel
§hank_____

I Y I Overboots: Optional____

Tasks:

Level:

I | Primary

1

C

RESPIRATORY
I | Not Needed

rx~] APR: Full-face

Cartridge: GMA-H

I | Escape Mask:

[ I Other: ____

HEAD AND EYE
| | Not Needed

| xl Safety Glasses:

I | Face Shield: _

I | Goggles: ___

I Xl Hard Hat: ___

I I Other: _____

2

D I | Modified

Contingency

FIRST AID EQUIPMENT
| | Not Needed

I Xl Standard First Aid Kit

[ | Portable Eyewash

OTHER
I | Not Needed

I Xl (specify): Cold-weather gear

PROTECTIVE CLOTHING
I I Not Needed

I X I Tyvek Coverall: _

I I Saranex Coverall:

I I Coverall: _____

I | Other: ______

GLOVES
I I Not Needed

I Xl Undergloves: N-DEX

I I Gloves: _______

Overgloves:

BOOTS
I I Not Needed

I Xl Boots: Steel Toe/Steel
Shank_____

I X I Overboots: Optional_____

L '.030AHCS'0064 OOR40 1 HA,HI A T K W F l



I Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

Monitoring Equipment:

Instrument

Combustible gas indicator

Type: Landtech GA90

Oj meter

Type: Landtech GA90

Radiation survey meter

Type:

Photoiomzation detector

1 1 11 7 eV
m 102 eV
1 1 9 8 eV
1 ___ 1

Type: PMotovac 2020 or mini

Flame lomzation detector

Type:

Detector tubes

Type:
Type:

Respirable dust monitor

Type:

Other

Specify:

S 'tcify instruments needed for each task. Attach additional sheets, as necessary.

Tasks Instrument Reading

1 1 t r~x~l 2 0 10%LEL
10 - 25% LEL
>25% LEL

t __ I 1 I x I 2 >23 5% O2

23 5 - 19.5% 0,
< 195% O)

1 __ I 1 1 __ 1 2 < 2 miem per hour
3 x Background
> 2 mrem per hour

I ___ 1 1 1 x! 1 2 Specify

>0 5 ppm above

Action Guidelines

No explosion hazard
Potential explosion hazard; notify SHSO
Explosion hazard; interrupt task; evacuate
site

Potential (ire hazard; evacuate site
Oxygen normal
Oxygen deficient; stop task; evacuate
sue; notify SHSO

Normal background
Notify SHSO
Interrupt task and evacuate site

background Level D
>5 ppm 10 20 ppm above background Level C
> 20 ppm above background Evacuate site

eV

RAE (survey model

I ___ I 1 L! _ 1 2 Specify:

I ___ 1 1 1 ___ 1 2 Specify:

1 ___ 1 1 1 ___ 1 2 Specify:

1 ___ I 1 I ___ I 2 Specify:

-

Comments

| | Not Needed

| | Not Needed

Note; Annual exposure not to exceed f~X~l Not Needed
1,250 mrem per quarter

| | Not Needed

[ X I Not Needed

[ x 1 Not Needed

[ )( | Not Needed

| )( | Not Needed

Notes eV = [lection volt LEL = Lower explosive limit mrem = Millirem O, = Oxygen ppm = Part per million

L 0 JGAHCS OOH4 onH4(j \ HA Bl AOWtt
n., ... ->



Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

Contingency Plan Emergency Contacts Telephone

Follow lead of contractor for PRP or leave site U.S. Coast Guard National Response Center

Human Resources: Kate Gilmore

Health & Safety Director: Judy Wagner

CHEMTREC

Office Health and Safety Coordinator: Carrie Haag

Site Manager: Kostas Dovantzis

Site Health and Safety Officer: Kevin Schnoes

Fire Department

Police Department

1-800/424-8801

1-303/295-1101

1-847/255-4166

1-800/424-9300

(312) 856-8700

(312) 856-8700

(312) 856-8700

91 1

911

Personnel Decontamination and Dl»poial Method MEDICAL EMERGENCY

Personnel will follow EPA's Standard Operating Safety Guides for
decontamination procedures for modified Level D personnel protection (with
modified Level C contingency). The following decontamination stations should
be set up in a decontamination zone:

• Segregated equipment drop
• Boot and glove wash and rinse
• Disposable glove, bootie, and overall (if Tyvek* is used) removal and

segregation
• Safety glasses and hard hat removal
• Hand and face wash and rinse.

If site conditions require upgrade to Level C, a station must be set up for
respirator removal, decontamination, and cartridge disposal.

All disposable equipment, clothing, and wash water will be double-bagged or
containerized and disposed of by FPD personnel.

Hospital

Hospital Address

Hospital Telephone

Ambulance

Central DuPage Hospital

25 North Winfield Road, Winfield

Emergency - (630) 260-2600
General - (630) 682 1600

911

Route to hospital (see Page 10 for route map)

At Blackwell Forest Preserve entrance, turn left on Butterfield Road.
After 0.3 mile, turn left (north) on Winfield Road. About 3 miles
later, cross C&NW tracks at Winfield Station. Continue north on
Winfield Road 0.25 mile, and turn right into Central DuPage Hospital.

I \OJOARCS Out! 4 D.iB-10 I "A .Hi ALKWIL MSP
m i 6 yH Page 8 of 12
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I Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

APPROVAL AND SIGN-OFF FORM

Project No. 030-008401RA
/ have read, understood, and agree with the information set forth in this Health and Safety Plan and will follow the direction of the Site Health
and Safety Officer as well as procedures and guidelines established in the Tetra Tech EM Inc. Health and Safety Program Plan. I understand the
training and medical requirements for conducting field work and have met these requirements.

Name

Name

Name

Name

APPROVALS: (Two Signatures Required!

Site Health and Safety Officer

Signature Date

Signature Date

Signature Date

Signature Date

Date

Health and Safety Director or Designee Date

L \030ARC S\<X>84\OO8-»Ol RAi.Bl ACKWtL MSP C



I Tetra Tech EM Inc. HEALTH AND SAFETY PLAN

DEFINITIONS

Intrusive - Work involving excavation to any depth, drilling, opening of monitoring wells, most sampling, and Geoprobe* work

Nonintrusive - Generally refers to site walk-throughs or field reconnaissance

Levels of Protection

Modified Level D - Hard hat, safety boots, and glasses

Level D Items listed for modified Level D above, PLUS protective clothing such as gloves, boot covers, and Tyvek* or Saranex* coveralls

Modified Level C Hard hat, safety boots, glasses, and air purifying respirators with appropriate cartridges

Level C Items listed for modified Level C above. PLUS protective clothing such as gloves, boot covers, and Tyvek* or Saranex* coveralls

Emergency Contacts

CHEMTREC For issues related to incidents involving the transportation of hazardous chemicals; this hotline provides accident assistance 24 hours per day,
7 days per week

U.S. Coast Guard National Response Center - For issues related to spill containment, cleanup, and damage assessment; this hotline will direct spill information
to the appropriate state or region

Health and Safety Plan Short Form

• Used for fk d projects of limited duration and with relatively limited activities; may be filled in with handwritten text

• Limitations:

— No Level B or A work

— No more than two tasks

— No confined space entry

— No unexploded ordnance work

I \030ARCS\OO84,OU840IRA,BLACKW[L >ISP



ATTACHMENT A

DAILY SITE LOG

(One Sheet)



DAILY SITE LOG FOR
Tetra Tech EM Inc.

SITE/FACILITY NAME . CONTRACT No.

ACTIVITY DESCRIPTIONS

PERSONAL
PROTECTION

LEVEL

IV. _________________________________________________ ____
V. ______________________________________________________ _____
Instructions: Mark an "X" in the box(es) corresponding to the hocir(s) you work on a specific activity. Round off partial hours, and total your

hours daily. For example, if you work on Activity I from 8:00 a.m. to 11:15 a.m., then work on Activity II from 1:00 p.m. to 4:30
p.m., you would round off the 11:15 to 11:00 and the 4:30 to 5:00. You would place an "X" in the following boxes: Activity
I—8-9. 9-10, and 10-11; Activity II—1-2, 2-3, 3-4, and 4-5. Your daily totals would be 3 for Activity I and 4 for Activity II.

H
0
U
R

Name:

Firm:

I II III | IV V

Name:

Firm:

I II III IV V

Name:

Firm:

I II III | IV V

ajn.
12-1

1 -2

2 - 3

3 - 4

4 - 5

5 - 6
6 - 7

7 - 8

8 - 9

9-10

10- 11

,1 -12

p.m.

12- 1

1 -2

2 - 3

3 - 4

4 - 5

5 - 6

6 - 7

7 - 8

8 9

9- 10

10 - 11

11 - 12

TOTAL
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MATERIAL SAFETY DATA SHEETS

(Five Sheets)



FROM iFISHER-CHICfiOO TO I8P2S58528 1996.05-01 12137PM

Pag* 1 of 2
ALCONOX MATERIAL SAFETY DATA SHEET

ALCONOX INC. On" 0£* "ITX
0 EAST 4UK STREET SUITE 200 s\ Xj, - ?) Q| "3 O A

" ' 5?>MEW YORK. MY 1001S
1212)532-4040

74 HIIUH KMERGENCY NUMBER [CHEM-TEU 1800)2550324

I - IDENTIFICATION

Pioducl H*mc (At <PVC«u an laliel)
TAS ReyiiUy Nunbci
Eflccliv* Dm

CKcmicW F«Mly

II • IIAXAnOOUS INCnEDIENTS/IDCNTITY INFORMATIOM

AIIXINOX
Not Appficabla

Seple«Ut«< 1.1993
Anionic PowdeieJ Doloigonl

TK«ie M« no h«i«rfoiM ingiedicnti in ALCONOX M defined by lh« OSliA SUndMd Md
SubiUnce Usl 29 CFR 1910 Subpttl 2.

Not Af p8«»bU
Not Appkeahta
Not AppteaW.
Nol AppbetbU

III • PHYSICAL/CHEMICAL CHARACTERISTICS

Boilinp Point (f):
V*fim PiutLUA (KM* Hg):

Ev«po«jlion R«U Hluty4 Ac(t»t(-1):
SolubiBly In W*Ui:

Not AppUe«bl«
*ontecl«Ue • Soluble lo 10t «l MtMcnl coiMlttloM

Wtiilt Pow«ta iiitciipeiaed with oi«*« r«l«<ed llakei.

IV . FIRF ANn EXPIOSION DATA

FUih Pnini (Method U.ed): None

FU*.««U« LiiuUt: LEI NoDcij UH No 0*1*

Enlinguitking Media: Water, dry cX««*M>l. CO,. Ie6at

£pc*ii*l pot'riivc p<citu« Unatfung appaii
cloll«ng ihoulJ bo wein in liohOno lie* Involving

and I >n>otion None

Haiaidooi

lneomp»lK)i1ily (Maletblt

Hai»id«vt Dtcowpotition •( B/p<educlr

SUbk

WUIroi occw

Non*

May ideate CO,en bumlna



VI • HEALTH HA7AT1D DATA
ftottcfi) erf Enlrr Inhalation? Yet Skin? No Ingeilion? Yot

Health IIUMdt (Acute wu) Uwonk) : Inhalation el powdei My orav*> looaa> Irrilefae to
Mjcoui Makbtanes. Ingot fan may MUSO dheoaWftfl

«nd/D> diarrhea. Eye contact wty pieve inuring

Oatcirwgcnicilr NTP? Mo lAflC Unoojiapht? Ho OSIIA n«gul«i««7 Nn

c*oio
tnctxin0.

M«ific«l i:«wxWlon« Gencftlly Ag0uvMnd by Eipotura : Mot F«JaUS<neo\ Unn«eMt«cy
•ipotuie |« inii ptoducl M any
IndutUial elMwieaJ thouU b«
•v«U«d. Ritpvuloiy eondhlont mmf
IM •ggrawnleo' by powdet.

EMWUcncy ami fbu AM Kroceiimcf : E/et-ttuMdMlalf llutk aytt wih w«4ai lot # lo«< 1 5
•fcujlM. Cal • phyiielan.
SUn-FhJtli wJlh ptenly •! wotei.
ingestiuM-Dfink Utaa outntkict ol «*IM M M&. Do
not Induct vonilMtg If vowfting ocewt re adMinitter lluidi
SM a phftkiM IM

VII-HHECAUTIONS ran SAf K HANDLING AND USF
Slapi IA b« Taken if U*i«iUJ M n*l«tt*<< w Spiiltd : U«teiial fu*«t (xnlutely. ROCOVM »•

•men «i postibi* *nd fluth r«a»aindei lo
rtwu. MalafUl it

W«to Ditpotal Method : SouJ qu«nlitiet mtf ba dUpo«ed of in icwtf. Laio« qtMnUiiet >>touU
ol in acco«d«nct wkh kic«l otdinaocoi fot d«lMiuonl pioducli.

I'ltCAuliont lo be T«k«n in Sloting »'-d HcndTvto* MateiiW tKuviM ba tinted in a dry Wo* In
fwevcnt caking.

Ulhei PiM-.AulMMit : Na ip«riiJ iequii*«ri4i olnw It,./. tX« good indutUinJ hyyicnc and
p««ciJcci taoloyad With any indutliUI eh*Mu«L

VIII-CONTnOlMEASUnCS

Pioltellon (Specify T/i»c) : Dutl «»ti

Vcnlilalion : I or.W Eilvtmi • No>**l . Social - Nut
Mcclian««l • Nn*Hto>>td ; Olliei • Not Requfatd

Qlovci; l«o*rviou« Glovei aie utclul but not laquiied

fft Protection; Gagglei ue ucoMcndtd whan handling tolulkont.

Mlhw PiotecUrt Clothing M » nUpâ nt : Nan*

WoikVHygienlc Practic**: No ipacitl piacUcet taouiied

THE INFUMMATION IICRCIN IS OfVCN IN 0000 FAJTII OUT NO WARRANTY IS EXPflESSI 0 OR IMPLIED.



Genlum Publishing Corporation
One Genium Plaza

Schencctady, NY 12304-4690 USA
(518)377-3854

Material Safety Data Sheets Collection:

Sheet No. 9
Sulfuric Acid, Concentrated

Issued: 10/77 Revision: D, 9/92
Section 1. Material Identification 39

R
I
s
K

Sulfurtc Add Concentrate (H-SOJ Description: Prepared by the "Cat-Ox" protest; by the contact process (vanadium
pentoxide cata]yu) with sulfur, pyrite (FeS,), hydrogen sulfide, or sulfur-containing smelter gases; and from gypsum
(calcium tulftte). Sulfuric acid a by far the most widely osed industrial chemical Its uses include: in the manufacture of
fertilizers, chemicals, nitrate explosives, parchment paper, glue, dyes and pigments; as an etchant. a lab reagent, an electro-
lyte in lead/acid batteries, a dehydrating agent in the manufacture of ethers and esters, and an alleviation catalyst; in the
purification of petroleum, the refining of mineral and vegetable oils, the leather industry, the carbonization of wool fabrics,
the recuperation of fatty acids from soapworks waste water, me production of rayon and film, the extraction of uranium from

plating baths, gas drying and nonfenous metallurgy; and to obtain glucose bypitchblende, and pickling of metal; in el
the hydrolysis of cellulose.
Other DcstfnatloBs: CAS No. 7664-93-9. battery acid. BOV. Caswefl No 815. dipping acid, electrolyte acid, hydrogen
sulf ate. matting acid, oil of vitriol, sulphuric acid, vitriol brown oil
Manufacturer Contact your supplier or distributor. Consult latest Chemical Week Buyers' GuidJ™ for a suppliers list.
Cautions: Handle concentrated sulfuric acid with extreme emotion because it is corrosive to all body tissues. Vapor inhalation can
cause severe lung damage. Skin or eye contact can produce severe bums; blindness may result___________________
Section 2. Ingredients and Occupational Exposure Limits"
Sulfuric acid concentrated. 93-98% sulfuric acid; remainder is water. Impurities include nonvolatiles, 0.02-0.03 ppm; SO2. 40-80 ppm; iron,
50-100 ppm; nitrate, 5-20 ppm.
1991 OSHA PEL 1992-93 ACGIH TLVs 1985-86 Toxfcity Data'
8-hr TWA: 1 mg/mj TWA: 1 mg/m1 Human, inhalation. TC ,̂: 3 mg/itr1 for 24 weeks; toxic effects

STEL: 3 m*/ml not *" reviewed-M«- «««ported route, LDU: 135 mg/kg; toxic effects not yet1990 IDLH Level
80 mg/m1 1990 DFG (Germany) MAK

TWA: 1 mg/mj

Category: Local irritants
Peak: 2 mg/m1. 5 mm, momentary
value '. 8 peaks per shift

• S«e MOSH. RTECS (WSJ600000). for addiuonaJ loxiaty dau.
t The momentary value 11 a level which the ooneenuition ihould never exceed.

1990 MOSH REL
TWA: 1 mg/m'

reviewed.
Rat. oral. LD«: 2140 mg/kg; toxic effects not yet reviewed.
Rabbit, eye: 100 mg rinse produced severe irritation.

Section 3. Physical Data
Boiling Point: 534 T (290 'C); decomposes at 644 T (340 XT) into
sulfur Dioxide and water.
Melting Point (100%); 50.65 'F (10.36 *Q
Vapor Pressure: <0.00l mm Hg at 20 'C
Saturated Vapor Density (air = 1.2 kg/mj): 1.2 kg/m3. 0.07S IbVft*
pH: I N»l = 0.3.0.1Nsol»liO.Ol N sol-2.1
Appearance and Odor: Colorless (pure) to dark brown (impure), odorless, dense, oily liquid. Pure compound is a solid below Si 'F (11 'C).
• Sul/unc tad reacu violently wuh »tut with the evoluuon of KCJL M*ayt add Ik* acid to <*altr or Mhtr dilutni. HOI tttt wattr to acid!_____________

Molecular Weight: 98.08
Density/Specific Gravity (96-98%); 1.841
Water Solubility: Soluble; reacts!*
Other Solubilities; Ethyl alcohol
Odor Threshold: 0.150 ppm

Section 4. Fire and Explosion Data
Flash Point: Noi combustible Autolgnltton Temperature: None reported | LEL: None reported | UEL: None reported
Extinguishing Media: Use extinguishing media appropriate 10 surrounding fire. Only use water if absolutely necessary and use with great caution.
Water applied directly lo sulfuric acid results in violent heat liberation and splattering of the material. Use water spray only to keep fire-exposed
container! cool. Unusual Fire or Explosion Hazards: Sulfunc acid, a strong dehydrating agent, reacts with organic materials and produces enough
heat ignition, chars wood, and may cause ignition of finely divided materials on contact. Reaction with metals may produce highly flammable,
hydrogen gas Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) wuh a fu l l lacepiece operated in pressure-demand or positive-pressure mode. Structural firefighler's protective clothing is not
effect ive. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways.
Section 5. Reactivity Data
Sublllty/PolymerUallon: Sulfunc acid is stable at room temperature in closed containers under normal storage and handling conditions. Hazard-
ous polymerization cannot occur Chemical Incompatibilities: Include acetic acid; acetone cyanohydrin: (acetone + nitric acid); (acetone +
potassium dichromate): aceionitnle; acrolein; acrytorutnle; acrylonimle * water, (alcohol + hydrogen peroxide); ally! alcohol; allyl chloride;
ammonium hydroxide: 2-amino ethanol; ammonium: tnperchromaie; aniline: (bromates + metals); bromine peniafluoride; n-butyraldehyde;
cvbides; cesium acetylene carbide: chlorates; (chlorates * metals): chlorine trifluoride; chlorosulfonic acid: cuprous nitride: diisobutylene:
(dimetriylbenrylcarbinol » hydrogen peroxide): epichlorohydnn; ethylene cyanohydrin: ethylene diamine; ethylene glycol; ethylene unine;
fulminates: hydrochlonc acid: hydrogen: todine hepufluonde: (uidene «• nitric acid): iron: isoprene; lithium silicide; mercuric nitride; mesityl
oxide, powdered metals: (nitric fc-id * glycerides): p-nitnxoluene; penusilver tnhydroxydiaminophosphate; perch lor ales; perchloric acid: (perman-
ganates <• benzene). (1-phenyl-2 methylpropryl alcohol * hydrogen peroxide); phosphorus; phosphorus isocyanate; picrates; potassium ten-
butoiide. potassium chlorate; (potassium permanganate • potassium chloride); (potassium permanganate + water); beta-propiolactone; propylene
omde. pyndine; rubidium acetylene carbide: silver pomanganate; sodium; sodium carbonate; sodium chlorate; sodium hydroxide; steel: sryrene
monomer. (iHuene » nitric acid); vinyl acetate: and water Conditions lo Avoid: V> OCT. combustibles, heat, ignition sources, and other incom-
patibles Hazardous Products of Decomposition: Thermal oxidative decomposition of sulfuric acid can produce sulfur oxides.
Section 6. Health Hazard Data
Carclnogtnlcltv: The LARC,'"^ NTP."W and OSHA' ' do not list sulfunc acid as a carcinogen. However, a number of studies have associated
exposures to sulfunc acid or lo acid mists in general with laryngeal cancer. In 50 confirmed cases there was an approximately four-fold increased
nsk among highly exposed individuals relative 10 matched controls. It is not known if sulfuric acid can act as a direct carcinogen, as a promoter, or
in combination with other substances.<U7) Summary of Rbks: Concentrated sulfuric acid is a severe respiratory tract, skin, and eye irritant.

_________Continue on next page



No. 9 Sulfuric Acid. Concentrated 9/92
Section 6. Health Hazard Data, continued
Exposure can result in severe bums, tissue damage, scarring, function*! inhibition, and blindneas if splashed in the eye. Although ingesaon is
unlikely, it miy cause severe injury *nd death. Medical Conditions Aggravated by Long-Term Exposure: Chronic respiratory, gastrointestinal,
nervous, skin or eye differ** Target Organs: Respiratory system, eyes. skin, end teeth. Primary Entry Routes: Inhalation, skin and eye
contact. Acute Effects: Vapor or mist inhalation causes coughing, sneezing, nose irritation end nose bleeds, reflex bronchospasm. shortness of
breath, pulmonary edema (fluid in lungs), emphysema, and permanent changes in pulmonary function. Ingestion causes corrosion of the mucous
membranes of mouth, throat, and ̂ fopfr^g"*: and epigastric pain with nausea and vomiting of mucoid and "coffee ground" material. Skin contact
produces severe bums; initially the zone of contact is bleached and nans brown prior to the formation of a clearly defined ulcer. These wounds
are slow in healing and may cause extensive scarring that results in functional inhibition. If bums are extensive, the outcome may prove fatal
Circulatory collapse with clammy skin, weak and rapid pulse, shallow respirations, and scanty urine may follow Digestion or skin contact.
Circulatory shock is often the immediate cause of death. Eye contact produces deep cornea! ulcention. kerafo-conjimctivitis, palpebral lesions,
and possible blindness. Chronic Effects: Chronic effects may include dental erosion, conjunctivitis, tracheobronchitis, emphysema, stomatitis
(inflammation of the mouth mucous membranesX gastritis (inflammation of stomach mucous membranes), and dermatitis. FIRST AID Eyes: Do
not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of water until
transported to an emergency medical facility. Consult an ophthalmologist immediately. Skin: Quictfy remove contaminated clothing. Rinse with
flooding amounts of water for at least 15 mm. Use a 2* sodium bicarbonate solution lo further neutralize any HjSO4 on (he skin. Wash exposed
area with soap and water. For rnddmed or blistered skin, consult a physician. Inhalation: Remove exposed person lo fresh air and support
breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless
otherwise advised, have that consciota and alert person drink 1 lo 2 glasses of water or milk to dilute. Do not induce vomiting! Do not attempt to
neutralize the a^id with sodium bicarbonate. Note to Physicians: Monitor arterial blood gases, chest x-ray, and pulmonary function tests if
respiratory tract irritation or respiratory depression is evident Treat dermal irritation or bums with standard topical therapy.____________
Section 7. Spill, Leak, and Disposal Procedures
Spill/Leak: Notify safety personnel of spill, evacuate all unnecessary personnel, remove all ignition sources, and provide adequate ventilation.
Cleanup personnel should wear fully-encapsulating, vapor-protective clothing to protect against inhalation and skin or eye contact. Keep water and
combustibles away from release. Stop or control leak it this can be done without undue risk. Neutralize small spills with sodium bicarbonate or a
mixture of soda ash/slaJced lime (50/30) and place into sealed containers for disposal. If a neutralizing agent is not available, absorb spilled sulfunc
acid with vermiculite. dry sand, or earth. Never use organic material (e.g.. sawdust) to absorb spill For large spills, dike far ahead to contain for
later disposal. Follow applicable OSHA regulations (29 CFR 1910.120). Report any release in excess of 1000 Ibs. Disposal: Contact your supplier'
or a licensed contractor for detailed recommendations. Neutralize waste water pH between 5.5 and 8J. Follow applicable Federal state, and locaj
regulations.
Aquatic Toilclty: LCM (saltwater, prawns): 42.5 ppm for 48 hrs; lethal (freshwater. bluegill): 24_5 ppm/24 hr.
EPA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261J3): Characteristic of corrosivity
Luted is a CERCLA Hazardous Substance" (40 CFR 302 4): Final Reportable Quantity (RQ). 1000 Ib (454 kg) [• per CWA. Sec. 31 l(b)(4)j
Listed as a SARA Extremely Hazardous Substance (40 CFR 355). TPQ: 1000 Ibs.
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations
Listed ii an Air Contaminant (29 CFR 1910.1000. Table Z-l A)
Section 8. Special Protection Data
Goggles: VV'ear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator Seek professional advice prior to respirator selection and use.
Follow OSHA respiraior regulations (29 CFR 1910.134) and. if necessary, wear a MSHA/NlOSH-approved respirator. For concentrations < 25
mg.'m1 use any powered iir purifying respirator with acid gas cartndge(s) in combination with a high-efficiency paniculate filter. For concentra-
tions < 50 mg/m'. use any chemical cartridge respirator with a full facepiece and acid gas cartridge^) in combination with a high-efficiency
paruculaic filler. For concentrations < 80 mg/m3. use any supplied air-respirator with a full facepiece and operated in pressure-demand or other
positive-pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. If respirators
ire used. OSHA requires a respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental
momioring. maintenance, inspection, cleaning, and convenient. larutary storage areas. Other: Wear chemically protective gloves, boqts, aprons,
and gauntlets to prevent skin contact. HjSO, has a minor to moderate effect on neoprene or rubber."1" Ventilation: Provide general and local
exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it
prevents contaminant dispersion into the work area by controlling it at its source."01' Safety Stations: Make available in the work area emer-
gency eyewash stations, ia/ety/quick-drench showers, and washing faciliti'i Contaminated Equipment: Separate contaminated work clothes
from streci clothes and launder before reuse. Remove this maienaJ from your shoes and clean personal protective equipment. Comments: Never
eit. drink, or smoke in work areas. Pracuce good personal hygiene after using this material, especially before eating, drinking, smoking, using the
loileu or applying cosmetics.
Section 9. Special Precautions and Comments
Storage Requirements: Store in clearly libelled, tieel containers in a cool {below 50 'F (10 'C)J. dry. well-ventilated location on an acid-
resistant cement floor and away from direct sunlight, combustibles, and other reacuve materials. Separate from carbides, chlorates, fulminates,
nitrates, picrates. and powdered metals. Protect storage containers against damage and water. Use non-sparking tools near sulfuric acid carboys,
drums, tank can. or meiaJ storage unki because of the possible production of hydrogen during storage. Use hand pumps for the decanting and
emptying of carboys. Engineering Controls: To reduce potenual health hazards, use sufficient dilution or local exhaust ventilation to control
iirbome contaminants and to maintain concentrations at the lowest practical level. Total enclosures of processes and the mecharuzauon of
handling procedures are the most effective measures to prevent contact with sulfunc acid. Protect electrical installations against the corrosive
action of acid vapors. Administrative Controls: Consider preplacement and periodic physical examinations with emphasis on the respiratory
tract (including pulmonary function tests), skm, eyes, and teeth.

Transportation Data (49 CPU 172.101)
DOT Shipping Name: Sulfuric acid Packaging Authorizations Quantity Limitations
DOT Hazard Class: 8 .) Exceptions: 173.154 a) Passenger, Aircraft, or Rallcan 1L
IDNo.:UN1830 b) Non-bulk Packaging: 173.202 b) Carao Aircraft Only 30LDOT Packaging Group: n C) Bulk Packaging?]73 242 D> uargo Aircraft Only. 3UL
DOT Label: Corrosive Vessel Stowage Requirements
Special Provisions (172.102): A3. A7. B2. a) Vessel Stowage: C

B83. B84. N34. T9. T27 b) Other: 14
USDS ColUtto* RrfcrefKo: 26. 73. »9. 100. 101. 103. 124. 126. 127. 1)1. 132. 139.140. 144. 149, 153, 139.163.164. 167, 171.174. ISO
Prtpai-Kl by: Ml Worth. B5. laduatrid Hygiait R«»t«w: DJ Wilton, OH: M«dte»l K«vkw: AC Duunjton. MPH
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No. 30

HYDROGEN CHLORIDE
(Revision B)
Issued: October 1977
Revised: November 1988

SECTION 1. MATERIAL IDENTIFICATION
Material Name: HYDROGEN CHLORIDE

Description (Origin/Uses): Used in the manufacture of pharmaceutical hydrochlondes, vinyl chloride from acetylene,
alky I chlorides from olefins, and anenious chloride from anenious oxide. Also used in the chlonnation of rubber; as a gaseous
flux for babbiting operations; and in many organic reactions involving isomenzation. polymerization, and alkylauon.

HMIS
Other Designations: Anhydrous Hydrochloric Acid; HC1; CAS No. 7647-01-0 H 3

F 0
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Ckemicaiweek. R 0
Buyers' Guide (Genium ref. 73) for a list of suppliers. PPG*

' _________________________ »See sect. 8

NFPA

R 1
! 4
S 4
K 0

SECTION 2. INGREDIENTS AND HAZARDS EXPOSURE LIMITS
Hydrogen Chlonde, CAS No. 7647-01-0 CalOO

•See NIOSH, RTECS (MW4025000). for additional data with references to
reproductive and muugenic effects.

OSHA PEL
Ceiling: S ppm, 7 mg/m'

ACCIH TLV, 1988-89
TLV-Ceiling: 5 ppm, 7 mg/m'

Toxlclty Data*
Human. Inhalation, LC^: 1300 ppm
(30Mins)
Rat, Inhalation, LCB: 3124 ppm (1 Hr)
Rabbit, Oral, LDn: 900mg/kg

SECTION 3. PHYSICAL DATA
Molecular Weight: 36.27 Grams/Stole
Solubility In Water (%): Complete

Boiling Point: -121'F (-85'C)
Melting Point: -173T (-114'Q
Vapor Density (Air a 1): 1.268
Appearance and Odor. A colorless, corrosive, acidic, nonflammable gas; characteristic, suffocating, pungent odor. This material fumes
strongly in moist air and provides good warning properties for voluntary removal from continued exposure. The odor is detectable at I to 5
ppm and becomes disagreeable and irritating it S to 10 ppm.

SECTION 4. FIRE AND EXPLOSION DATA LEL UEL
Flash Point and Method

•
Autoignmon Temperature

• % by Volume
• •

Extinguishing Media: 'Hydrogen chlonde gas does not burn. Use extinguishing agents that will put out the surrounding fire. Lousual Fire
or Explosion Hazards: In the presence of water, hydrogen chlonde can react with certain metals such as iron to produce highly flammable
and explosive hydrogen gas. If hydrogen gas is produced, direct all fire-fighting techniques at it. If cylinders of hydrogen chlonde are in the
fire area, remove them, if feasible, or coot (hem with a water ipray to prevent the release of the hydrogen chlonde by way of the fusible plug
and pressure-rupture disc on the cylinders. SpecUl Flrc-flghtiog Procedures: Wear a self-contained breathing apparatus (SCBA) with a full
facepiece operated in the pressure-demand or positive-pressure mode. Special neutralization procedures, tf applicable, include the application
of chemicallv basic substances such as soda ash or slaked lime.

SECTION S. REACTIVITY DATA
Stability/Polymerization: Hydrogen chlonde is stable m closed, pressurized cylinders dunng routine operations at room temperature. Haz
ardous polymeruauoo cannot occur. Chemical Incompatibilities: Hydrogen chlonde gas is a very reactive, acidic, corrosive gas; use it
with caution. Hazardous reactions occur between it and calcium carbide, cesium acetylene carbide, cesium carbide, lithium silicide, magne-
sium borne, mercuric sulfate, rubidium acetylene carbide, rubidium carbide, and sodium (Genium ref. 84). Conditions to Avoid: Avoid
exposure to incompatible chemicals and to any other matenal whose compatibility with hydrogen chlonde has not yet been established.
Prevent accidental water contamination of any system that contains this matenal because it becomes corrosive to many metals in the presence
of moisture The corrosive acbon can liberate extremely flammablo'explosive hydrogen gas. Avoid direct exposure of the hydrogen chlonde
gu to organic matenals such as ethylene because exothermic (heat-producing) reactions are likely. Avoid excessive heat. Hazardous Prod-
ucts of Decomposition: Dunng fires hydrogen chlonde cjy decompose by reacting with certain metals to produce very flammable and
explosive hydrogen gas (H,).

SECTION 6. HEALTH HAZARD INFORMATION
Carclnogeniclty: Hydrogen chlonde is not listed as a carcinogen by the NTP, [ARC, or OSHA.
Summary of Risks: Contact with hydrogen chlonde causes corrosive damage to body tissue. Inhalation of hydrogen chlonde at levels
greater than 50 ppm for a short ome causes choking, coughing, and severe imtation and damage to the mucous membranes of the upper
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SECTION 6. HEALTH HAZARD INFORMATION
respiratory tract (URT), inducing ulcers of the nose, throat, and larynx. Anhydrous hyarogen cnlonde (HC1 gas) is more damaging trtan
hydrochJonc acid oust because it severely dehydrates tissue. Laryngo spasm or pulcaocary edeaa can result from severe exposure.
Repeated or prolonged exposure may cause erosion of the teeth. Medical Conditions Aggravated by Long-Term Exposure: None
reported. Target Organs: Skin, eyes, URT. Primary Entry: Inhalation, sicin contact. Acute Effects: Corrosive sian and eye bums,
tissue damage, and severe irritation of the URT. Chronic Effects: None reported. FIRST AID: Eyes. Immediately flush eyes,
including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. Skin. Rinse the affected area
with flooding amounts of water and then wash it with soap and water. Remove contaminated clothing under a safety shower.
Inhalation. Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualified medical per-
sonnel administer oxygen as required. Ingestion. Unlikely. Get medical help (in plant, paramedic, community) for all exposures.
Seek prompt medical assistance for further treatment, observation, and support after first aid. Note to physician: Treatment for respira-
tory effects following inhalation of hydrogen chloride includes using a 5% sodium bicarbonate solution as an aerosol; maintaining a
proper fluid balance (diuretics may be useful); and decreasing the inflammatory response of the lungs by administering steroids on a
short-term basis (2 to 4 days). Severe inhalation exposure requires hospitilization and observation (72-hour minimum) for the delayed
onset of oulmonary edeaia. Earlv intervention with serial chest X rays and respiratory support, including intubation, may be reauired.
SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES
Spill/Leak: Treat any hydrogen chloride gas leak as an emergency. Notify safety personnel, evacuate unnecessary personnel, eliminate all
sources of ignition immediately (hydrogen gas may be generated), and provide adequate ventilation. Cleanup personnel need a full set of
protective clothing, including a self-contained breathing apparatus (SCBA). Try to stop the flow of the leaking hydrogen chloride gas; use a
waurr spray to protect the personnel attempting this shutoff and to disperse the gas. If a cylinder leak cannot be stopped, remove it to a hood
or open area. Detect small leaks by using concentrated ammonium hydroxide (NH4OH) near a suspected leak area to show up a white fume.
Avoid flushing waste directly to a sewer, flush it to a retention area and neutralize the hydrochloric acid with soda ash or limestone; then
dilute u with a large amount of water. Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Mark
any leaking cylinder "Defective" and return it to the supplier. Follow Federal, state, and local regulations.
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).
EPA Designations (40 CFR 302.4)
CERCLA Hazardous Substance. Reportable Quantify: 5000 Ibs (2270 kg), per the Clean Water Act (CWA). §311 (b) (4).
SECTION 8. SPECIAL PROTECTION INFORMATION
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Gemum reference 88
for the maximum-use concentrations and/or the exposure Limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear u SCBA. All respirators must be acid
resistant. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. Other Wear impervious gloves,
boots, aprons, gauntlets, etc.. to prevent any contact with this material. Outer clothing of wool (or another acid-resistant fabric) has been
recommended. Ventilation: Install and operate general and local, maximum* explosion-proof ventilation systems powerful enough to
maintain airborne levels of this material below the OSHA PEL standard cited uj section 2. Local exhaust ventilation is preferred because it
prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest edition of Genium
reference 103 for detailed recommendations. Make ventilation system ductwork and exposed fan components acid resistant. Safety Sta-
tions: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contaminated
Equipment: Contact lenses pose a special hazard; soft lenses may absorb untants, and all lenses concentrate them. Do not wear contact
lenses in any work area. Remove contaminated clothing and launder it before w—~« it again; clean this ir ' from your shoes and
equipment. Other. Design all engineering systems to be acid resistant to prevent moisture from contacting the hydrochloric acid and to
prevent the gas from entering the workplace. Totally enclosed, airtight systems are recommended for industrial processes that make use of
HC1 gas. Comments: Practice good personal hygiene; always wash thoroughly after using this material and before eating, drinking,
smoking, using the toilet, or applying cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your
mouth while eating, drinking, or smoking. Do not eat. drink, or smoke in any work area. Do not inhale hydrogen chloride gas.
SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage/Segregation: Store in closed, pressurized containers in a cool, dry, well-ventilated area away from sources of ignition, strong
oxidLzers, and incompatible chemicals (see sect. 5). Protect containers from physical damage. Special Handling/Storage: Install pressure-
reducing regulators when connecting a cylinder to a lower-pressure piping system to prevent a back/low into the original cylinder (explo-
sion hazard). Engineering Controls: Make sure all engineering systems (production, transportation) are of maximum-explosion-proof
design. Ground and bond all containers, pipelines, etc., used in shipping, transferring, reacting, producing, and sampling operations to
prevent static sparks. Other Precautions: Follow supplier's recommendations concerning the proper handling and storage procedures.
Transportation Data (49 CFR 172.101-2)
DOT Shipping Name: Hydrogen Chloride, Anhydrous I.MO Shipping Name: Hydrogen Chloride, Anhydrous
DOT Hazard Class: Nonflammable Gas IMO Hazard Class: 2.2
ID No. UN1050 IMO Label: Nonflammable Gas, Corrosive
DOT LABEL: Nonflammable Gas
DOT Packaging Requirements, Packaging Exceptions: 49 CFR 173.304.
References: 1.26.38.84-94. 100. 116. 117. 120. 122.

a-j u to 'f.e luuoiluy of ;a.'ormaion nerein for purcflucM purpou* m , pj-gnjrgH hv PJ I20C BS
oetemmly purcnueri mpouibUuy There/ore, UUioujfi rcnoublc CUT h« I____|____________° '___

»_. ,_j,.i LJ..-' ,_- D.. .:_.... p. r M/;ir««Industrial Hygiene Review. uS Wilson.
iccjncy or luiubhcy at lucti iflfomauon foripplicnoi to | . . _. __
r i mended purpwei or for cotuwuesca of .ti we. ) Medical Review: W Silverman, MD
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Material Safety Data Sheets Collection:
Sheet No. 7
Nitric Acid

Issued: 10/88 Revision: D. 9/92
Section 1. Material Identification 39
Nitric Acid (HNO,) Description: A solution of nitrogen dioxide in water commercially available in
many concentrations. Derived by oxidation of ammonia by catalytic process (heated platinum catalyst);
or by direct synthesis, combining atmospheric nitrogen and oxygen in an electric arc (an expensive
process, thus largely abandoned). HNO, is usually found in conjunction with nitrogen dioxide, which is
considered more hazardous. Used in fertilizer production (ammonium nitrate), in photoengraving, steel
etching, explosives (TNT, nitroglycenn. inmtrophenol); manufacture of metallic nitrates, sulfuric acid.
aqua regia and oxalic acid, jewelry, various dyes and dyestuffs, pharmaceuticals; as a laboratory
reagant. in metallurgy (mainly as a pickling agent) and the printing indusry.
Other Designations: CAS No. 7697-37-2, aqua forus, aqua regia. azotic acid, engravers nitrate,
hydrogen nitrate, red fuming nitric acid (RFNA). white fuming nitric acid (WFNA).
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™
for suppliers list.
Cautions: Nitric acid is a corrosive, strong oxidizer that causes irritation or severe bums to the skin,
eyes, and respiratory tract. Exposures to high levels of the concentrated acid can be fatal. Increases the
flammability of combustibles. Use extreme caution when handling HNO).

R 2 HMIS

S 4 F 0* Fumin*
K 0 R 1 nitnc acid

PPE"

NFPA

2
4

HMIS
H 3* >40%

S 4 F 0
K 0 R 1

PPE*»
nitric acid

•Chronic effects "SetScc.g
Section 2. Ingredients and Occupational Exposure Limits
Nitric acid, various %. Commercially available in nearly all concentrations; most common are 56 and 68%. RFNA (85%). WFNA (97.5%).
1991 OSHA PELs
8-hr TWA: 2 ppm (5 mg/m1)
15-min STEL: 4 ppm (10 mg/m3)
1990 IDLH Level
100 ppm
1990MOSHREL
8-hr TWA: 2 ppm (5 mg/m')
15-min STEL: 4 ppm (10 mg/m')

1992-93 ACGIH TLVs
TWA:2ppm(5.2mg/mJ)
STEL 4 ppm (10 mg/m1)
1990 DFG (Germany) MAK
2 ppm (5 mg/m')
Category I: local irritants
Peak Exposure Limit 2 ppm
5 min momentary vslue, 8 per shift

1985-tt Toxldty Data*
Man. unreported route. LDU: 110 mg/kg; toxic effects not yet

reviewed
Rat. oral. TDU: 5275 g/kg administered from 1 to 21 days of
pregnancy caused post-implantation mortality and specific
developmental abnormalities of the musculoskeletal system.

Rat. inhalation. LC ,̂: 67 ppm (NOa)/4 hr, toxic effects not yet
reviewed

• See N1OSH. RTECJ (QU5T75000 (ratnc iad). QU5900000 (RFNA). QU6000000 (WFNA)] , for additional reproductive and loxiaty diu.

Section 3. Physical Data
Dolling Point: 186.8'F (86'O
Melting Point: -43.6 *F (-42 'Q
Vapor Pressure: 67% HNO, = 6.8 mm Hg at 68 "F (20 'O: 95 to 98% » 113 at 100.4 'F (38 *C)
Saturated Vapor Density (Air = 1.2 kg/mi): 1.212 kg/m' or 00757 Ib/fr1 (67 % HNO,)
pH: 1
Appearance and Odor. Transparent, clear to yellow, fuming liquid with an acrid, suffocating odor which darkens to a brownish color on aging
and exposure to lighL "Fuming" nitric acid is red-brown in color.

Molecular Weight: 63.02
Density: 1.50269 at 77/39.2 'F (25/4 'Q
Water Solubility: Soluble (releases heal)
lonlzatlon Potential: 11.95 eV

Section 4. Fire and Explosion Data
Flash Point: Noncombustible I Autolgnltlon Temperature: Noncombustible | LEL: None reported | UfcL: None reported
Extinguishing Media: For small Tires (< 40% HNO,). use dry chemical, carbon dioxide (CO2), water spray, or regular foam. For large Tires, use
witer spray, fog. or regular foam. For imall Tires (> 40% HNO,). use water spray, dry chemical, or soda ash. For large fires, flood area with wtier (da
not gel inside HNO, containers). Apply water from is far a distance as possible.
Unusual Fire or Explosion Hazards: HNO, LS noncombusuble bui is an oxidizer which increases Tire involving combustibles and can initiate an
explosion. Il releases flam/ruble hydrogen gas in conuct with many meuLs.
Special Fire-fighting Procedures: Because Tire may produce IDXJC thermal decomposition products, wear a self-contained breathing apparatus
(SCB A) with * full facepiece operated m pressure-demand or positive-pressure mode. Structural firefighters' protective clothing is not effective for
Tires involving nitnc acid Acid-resistant clothing is needed Apply cooling witer to sides of containers until well after Tire is out. Stay away from
endi of tarUu. For massive Tire in cargo a/ei. use monitor noizles or unmanned hose holders, if impossible, withdraw from area and let fir: bum. Do
not release runoff from Tire control methods 10 sewen or waterways

Section 5. Reactivity Data
Stablllty/PolymertzaUon: Nitnc acid decomposes in air and in contact with light and organic matter. Hazardous potymeruaDon cannot occur.
Chemical incompatibilities: Nitnc acid reacts explosively with combustibles, organic* or readily oxidizable materials such as wood, turpentine,
meial ponder and hydrogen sulfide, carbides, cyanides, and alkalies, causes spauennj with strong bas<-i: is corrosive to paper, cloth and most metals
(except aluminum, gold, platinum, thonum. and tantalum Will also attack some forms of plastics, rubber, and coatings. There are at least 150
chemicals and chemical combinations which are incompatible with nitnc acid. HNO, reacts with water to produce heat and toxic corrosive fumes.
Refer to Cemum references 126 and 159 for further deuul Conditions to Avoid: Avoid exposure to moisture, heat, and incompatible*
Hazardous Decomposition Products: Thermal oxidauve decomposition of HNO, produces nitrogen peroxide and toxic, irritating nitrogen oxides.

Section 6. Health Hazards Data
Carclnogenklly: The IARC.(1*" NTP."**1 and OSHA""1 do nol lui mcnc acid as a carcinogen.
Summary of Risks Nitric acid is very corrosive to the skin, eyes, digestive and respiratory tract or any tissue it comes in contact with. 58 to 68% •
(mine acid) vipors are moderately untaung and can t be tolerated at high concentrations. 95% (nitnc acid) vapors cause severe irritation at very low •
levels and the liquid causes 2nd and 3rd degree bums on short contact with skin or eyes. Vapor inhalation may cause pulmonary edema (fluid in
lungs) leading to death. HNO, vapor or mist can slowly corrode teeth when chronically exposed. Medical Conditions Aggravated by Long-Term
Exposure: Chronic respiratory diseases. Target Organs: Eyes, skin, respiratory tract, teeth. _r___________r '________* *___•______r '_________________________ Continue on next page
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Section 6. Health Hazard Data, continued
Primary Entry Routes: Inhalation, ingestion. skin and eye contact Acute Effects: Inhalation symptoms may take seven! hours and include throat
and nose irritation, cough, chest pun. difficulty breathing, salivation, giddiness, nausea, muscular weakness, ulcerauon of nasaJ mucous membranes,
pulmonary edema, and chemical pneumonia. Skin contact is moderately irritating to severely corrosive depending on % of nitric acid. Burns may
penetrate deeply causing ulcers. Skin may be stained yellowish brown. Dilute solutions cause irritation and tend to harden the epithelium (outer skin
layer) without destroying it HNOj liquid causes yellow discoloration of the eyes and severe bums which may result in permanent damage, Le.. sight
loss. Digestion produces immediate pain and digestive tract burns followed by throat swelling, convulsions, nsk of stomach perforation (causing a rigid
abdomen) and possible coma. Chronic Effects: Repeated inhalation of low concentrations may cause chronic bronchitis, tooth erosion, and/or
appetite loss. Repeated exposure to NOW such as produced by thermal decomposition of HNOj is implicated in chronic lung diseases.
FIRST AID
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of water
until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing (do not force

to skin). Rinse with flooding amounts of water for at least 15 min. Apply a 5% thethanolamine solution to affected area. Washremoval if stuck to skin). _ _ ...
exposed area with soap and water. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support
breathing as needed. Ingestkra: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison control center advises otherwise, have thai conscious and alert person drink 1 to 2 glasses of water to dilute followed by lime milk or milk of
magnesia. Do not induce vomiting. Do not give sodium bicarbonate or .attempt to neutralize the acid.
After first aid, get appropriate la-plant, paramedic, or community medical support
Note to Physicians: Observe for several hours since symptoms such as pulmonary edema may be delayed.

Section 7. Spill, Leak, and Disposal Procedures
Spill/Leak: Immediately notify safely personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel should wear fully-
encapsulaung vapor-protective clothing. Use water spray to cool and disperse vapor. Keep combustibles away from spilled material. For small spills.
take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in dry containers for disposal For large spill, flush with
water to containment area and neutralize with agricultural (slaked) lime, sodium bicarbonate, crushed limestone, soda ash. or lime. Report any release
in excess of 1000 Ib. Control runoff and dike for disposal. Follow applicable OS HA regulations (29 CFR 1910.120).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations OSHA Designations
Listed as a SARA Toxic Chemical (40 CFR 372.65) Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-l-A)
Listed as a SARA Extremely Hazardous Substance (40 CFR 355). TPQ 1000 Ib Listed as a Process Safety Hazardous Chemical (29 CFR
Listed *s a RCRA Hazardous Waste (40 CFR 261.22): No. D001. Characteristic 1910.119). TQ: 500 Ib

of corrosivity
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reporuble

Quantity (RQ). 1000 Ib (454 kg) [' per CWA. Sec. 31 l(b)(4)]_____________________________________
Section 8. Special Protection Data
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact
lens use in industry is controversial, establish your own policy Respirator: Seek professional advice prior to respirator selection and use. Follow
OSHA respirator regulations (29 CFR 1910.134) and. if necesiar). wear a MSHA/N1OSH-approved respirator. Select respirator based on its suitability
to provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient oxygen. For < 50 ppm.
use any supplied-air respirator operated in a continuous-How mode For < 100 ppm. use any supplied-air respirator or SCBA with a full facepiece. For
emergency or nonrouune operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not
protect workers in ozygen-defictent atmosphere: If respirators are used. OSHA requires a written respiratory protection program that includes at least:
medical certification, training, fu-testing. periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas.
Other: Wear acid-proof gloves, boots, aprons, and gauntlet* 10 prevent skin contact. Ventilation: Provide general and local exhaust ventilation systems
10 maintain airborne concentrations below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into
the wotk area by controlling it at its source.1""1 Safely Stations: Make available in (he work area emergency eyewash stations, safety/quick -drench
showers, and washing facilities Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work
clothing before wearing Remove this material from your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke in >
work areas. Practice good personal hygiene after using tfuj material, especially before eating, drinking, smoking, using the toilet, or applying cosmeucs.
Section 9. Special Precautions and Comments
Storage Requirements: Prevent physical damage to containers Store in aluminum, stainless steel, or glass containers on a cement floor in a cool. dry.
well-ventilated a/ea away from incompatible (Sec 5 ). Dike around iionge tanks with large kirbs or stills to retain the acid in event of leakage. Keep
neutralization agents on hand and install a fire hydrant in storage area (See NFPA Code 43A). Engineering Controls: To reduce potential health
hazards, use suff ic ient d i lu t ion or local exhaust venulation u> control airborne contaminants and to maintain concentrations at the lowest practical level
Administrative Controls: Consider preplacemem and periodic medical eiams of exposed workers that emphasize the eyes, skin, respiratory tract and
teeth. Pulmonary function icsts (FEV< FVQ are helpful Educate workers aftoui the hazardous properties of nitric acid.

Transportation Data (49 CFR 172.101)
DOT Shipping Name: *. *. J. §. V. v. 0 Packaging Authorizations
DOT Hazard Class: 8 a) Exceptions: None
IDNo.: U N I 8 2 6 ( * t ) . UN1796UJ) . UN2031 (Vv). UN:032(0) b) Non-bulk Packaging: 173.158 (*tt§Vv). 173.227(0)
DOT Packing Group: I (tJVo). fl Civ) c) Bulk Packaging: 173.242 («tv). 173.243 (t§¥). 173.244«>)
DOT Packaging Label: Corrosive CJVv). Corrosive. O.idi/er (t J). Quantuy limitations

i T12. T27 (.,; TP, T77 ,t, B2. ^ p
T12.T27(:);T12.T27(});B12.B53.T9.T27(V);B:.B11B53. b) Cargo Aircraft Only: 30L (•**). 15L (t§V). Forbidden (
T9. T27(v). 2. B9. B32, B74. T38. T43. T45(o) Vessel Stowage

a) Vessel stowage: D
• N«r,un, ac,d m.trei «peni. < 50* HNO, b) Other 4Q(. 4Q> ^ gQ (f) ^ (< ^ ^ g9 §

T Niotung icid muoiei ipem, > 50* HNO, „ „ „ _
» N,Mun|.c«l ,««««,. < 50* HNO, 1 11 (V):110. 11 l(v); 40. 66. 74. 89. 90. 95(0)
} Nitmini icuJ nuuurei. > 50% HNO, V Nitric tad other ih«i red hunuif. < 70% HNO,
V Nitnc acid other thai red funnnj. > 70% HNO, • Nimc tad. red fianint.
*ifl>SC*U«a«i Rrf«re»eei:26.73.l9. 100. 101. 103. 124. 126. 127. 132. 136. 139. 140. I4«, 149. 153. 159. 162. 163. 164. 167. 168. 171, 174. 175
Prepare- by: M Cannon. BA: InduHrl-l HT|!<«I« R«»tr»: PA Roy. MPH. CDH: Medical Review: W Silverman, MD ________


